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Abstract of RU 2335852 (C2) 

FIELD: information technology. A SUBSTANCE: 

system uses channel structure with several 

configurable transport channels. The system / * ,,,H> 

supports multiple data transmission speed values \ / '"'"> : ~. : 

and modes, which can be configured on the basis of \ 
channel conditions and user terminal perfromance 
level. The system also uses pilot structures with 
several pilot signal type, for instance, beacon 
I iin ti toilet i miplate and carrier pilot signal ; 



speed , synchronisation and power control circuits v -:.~™ -\ 

to provide appropriate system operation, and uses 
random access for system access by user 
terminals, fast acknowledgement and quick 

;e assignment. To compensate for 
differences in frequency response of 
transmission/receiving circuits, calibration can be 
performed in access point and user terminals.; 
~ ae-dimensional processing can be facilitated 
ig advantages of downstream and upstream 
s, as well as calibration. " EFFECT: increase of 
smission bandwidth capacity. A 18 cl, 33 dwg, 
36 tbl 
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(57) 

FIELD: information technology. 

SUBSTANCE: system uses channel structure with 
several configurable transport channels. The 
system supports multiple data transmission speed 
values and modes, which can be configured on the 
basis of channel conditions and user terminal 
perfromance level. The system also uses pilot 
structures with several pilot signal type, for 
instance, beacon (MIMO), controlled template and 
carrier pilot signal) for different functions, 
implements; transmission speed , synchronisation 
and power control circuits to provide appropriate 
system operation, and uses random access for 
system access by user terminals, fast 
< , j d i k I a j i - ,i i a-'-k r < i To 
compensate tor differences in frequency response 
of transmission/receiving 
can be performed in access point and 
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flaHnas sa^BKa wcnpaLUMBaeT npwopi-rreT npeABapKTenbs-iOM 33sibkh CUJA Ne 60/421 .309, 
03arnaBJienHoii "CucTeMa BJ1BC c mho>ksctbom bxoaob h MHOHecTBOM BbixoAOs", noflaHnofi 25 
OK-ra6pn 2002. 

06iiacTbiexHHK^ 

HacToaiiiee n3o6peTeHi/ie othochtch b o6u^eM k nepeAane flaHHbix, oonee KONKpemo k 
CMcreMe cbs3m 6ecnpoBOAHo£i noKanbHoPi BbNucnurenbHO^ cern (BJ1BC) (WLAN) co 

MH0>K6CTB0M BXOAOB M MH0JK8CTB0M BbiXOAOB (MBxMBblx) (MIMO). 
YpOBSHb T8XHHKM 

CucreMbi 6ecnpoBOAHoCi cbh3m wwpOKO pacnpocrpaHeHbi Ann o6ecne«eH^fl pasnnHHbix throb 
nepeAan, tskhx kbk nepeAana peHM, naKeTHbix AaHHbix m t.a- 3tm cucreMbi Moryr 6biTb 
cucreMaMM m h o>k8 ct B6 h ho ro flocry n a . cnoco6HbiMM noAAepxwBaTb CBaab co mhoksctbom 
nonb30BaTejieM nocneAOBaxejibHO win OAHOBpesvseHHO nyrew coswiecTHoro wcnonbaoBaHns 
AOcrynHbix cucrreMHbix pecypcoB. npMMepbi cwcrreM MHOKecreeHhoro Aocryna BKrucwasoT b ce6s 
cwcTeMbi MHO>KecTBeHHoro AOCTyna c KOAOBbiM pa3Ae.neHneM K3Ha.nos (MflKP) (CDMA), 
cucreMW MHO>K6CTB6HHoro AOdyna c spewenHbiM paaAeiienweM KananoB (MflBP) (TDMA) n 
CMcreMbi MHO>KecTB8HHoro Aocryna c nacroTHbiw pa3A8iieH^eiv! KananoB (MflMP) (FDMA). 

BecnpOBOAHbie noicanbHbie BbmncjinreribHbie ccth (BJ1BC) (WLAN) raioKe wwpoKO 
pacnpocTpaHGHbi Ana oeecneneHMsi cbh3m MewAy 6ecnpoBOAHbiMM sneKTpoHHbiMM npn6opaMn 
(HanpwMep, KOMnwoTepaMw) no SecnpoBOAHOii jihhhm. BilBC mojkst wcnonbsosaTb nyHKTbi 
Aociyna (nnn 5a30Bbie craHu,m), KOTOpbie Ae^CTsyK)T kbk KOHqei-fTpaTQpbi w oGecnennBaiOT 
B03MO>KHOCTb coeA^HOHUfj a™ 6ecfipOBOAHbtx npnGopoB. flyHKTbi Aocryna MoryT raioKe 
CBa3b!B3Tb (mtim conpsraTb) 5I1BC c npOBOflHbiMH J1BC, t&m cawbiM npeAOCTaBnaa 
6ecnpoBOAHbiM npn6opaM Aocrryn k pecypcaw X1BC. 

B CMCT8M8 5eCnpOBOAHOM CBA3M MOAynwpOBaHHblM BbtCOKOMaCTOTHWM (BH) cuma/i or 

nep8AaK)Lu,ero 6noKa MO>KeT nocrynaTb b npweivsHbifi Sjiok no HecKonbKMM TpaccaM 
pacnpocTpaHBHHn. XapaKTepHCTMKn bthx Tpacc pacnpocTpaHBHua oQbiHHo M3M8HntoTCfl bo 
bpsmghm BcriGACTBue T3KMX cpaKTopos, K3K saMnpsHi^s? w MHoronyHeBoe pacnpocrpaHeHwe. 

MT06bi 068Cn8HHTb pa3H6C8HHblt1 P82KMM p,nfi npOTMBOA©WCTBM?! Bp&AHb!M 3Cp(peKTaM H3 TpaCC6 

pacnpocxpaHeHna v\ ynynuiHTb nponaeoAiiTeribHOCTb, mokhq ncnonbsoBaTb iviHQ}f<ecT30 
nepsAaiou^vix m npweMHbix ameHH. Ecnw rpaccbf pacripoci paH8Hiin Me>KAy nepeAawiAHMM w 
npnGMHbiMn aHTSHHawin J1MH8MH0 HGsaBucHMbi (i.e. nepeABHa no oahom rpacce He 
cpopMMpyeTcn K3K nwHewHaa K0M6nHannfl nepeAan no APyruM TpaccaM), hto b o6ineM cnynae 
cnpaseAnnso no MeHbLuefi Mepe ao hskotopoh cxeneHM, to BepoaxHOCTb tohhoto npweiwa 
nepsAa^f AaHHbix BQspacraeT no wspe ysexiMHeHtis nuciia 3HT8HH. 06bWH0 pa3HeceHne 
yeenmnBaeTCfl m npon3BOAnreribHOCTbynyHUjaeTcq no Mepe Toro, iok yBennnnBaeTCfl mono 
nepeAaroiAnx n npMeMHbix anreHH. 

CMCTeWb! C MHOKeCTBOM BXOAOB V. MH0S<8CTB0M BblXOflOB (MBxMBblx) MCnOTIbSyiOT RSW 

nepeAasw AaHHbix mho>k8ctbo (N r ) nepeAaiomux bhtshh m mhokgctbo (n p ) npweMHbix 

aHTeHH. KaHan MBxMBbix, o6pa30BaHHbifi N T nepeAatomwMM aHTennaMM n N R npneMHUMii 

aHTeHHaivin. MO>KeT 6biTb pa3no>K6H -na a\ npocTpaKCTBeHnbiXKanaiiOB, 

ripn N s < {min N T , N 3 }. Ka^ww M3 n v npocTpaHCTseHHbtx k3H3jiob cooTBeTCTByer oflHOMy 

K3tviepeHMso (pa3MepH0cxn). CucTeiwa MBxMBbix mo^'st o6ecne^nxb ynynujeHHyro 

npon3BOAHT8nbHOCTb (HanpwMep, yBBJTH^SHHyK) nponycKHyK) cnoco5nocTb nepeAann v\ 

(unw) OoribLuyro naAe>KHCCTb), ecnii ncnojib3ysoTcn AonoriH^TenbHbie pa3MepHOCTn, co3ASHHbie 

MHO«<eCTBOM nepeflaKililMX V\ npMSMHblX aHT8HH. 

Pecypcbi Ana 33AaHH0M cucTeMbi CBS3H, K3K npasnno, OrpaHUHkiBaiOTCfl paanwHHbiMn 
perynwpyiOLUiMMn orpaHMMennaMM n TpeOosaHnnMH, m mhwmm npaKTMHecKMMM coo6pa>KeHnaM«. 
0AH3K0 ot ci/iCT6Pvib! mo>k6t TpeSosaTbCH noAASP^a HecKonbKnx TepMMHajiOB, oSecnsMeHwe 
pasHeceHHbix ycnyr, A0CTn>K6Hne onpeAOTienHbix ypoBHei'i noKaaaTenefi w t.a. 

ncoTOwy b TexHMKe ^ivieeTCJi HeoSxcA^MOCTb 3 cucTewe BilBC MBxMBbix, cnoco6HoS 
P>K^Barb t ihos e i uo noxib30BaTejieii m o6ecneMMsarb BbicoKyro npon3BOAHTenbHOCTb 
CMcreMbi. 
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SasBnena CHcrewia MHO>Kec.TB8HHoro iiocTyna 5J1BC MBxMBbix, MMetou^as paannHHbie 
bo3mo)«hocth w cnocoOnas flOCTHHb BbicoKow nponsBOA^TenbHOCTii. B BapwaHTe ocymecTsnei-suss 
ara cticreMa npuMeHHer MBxMBbix n My.nbrnnjieKGMpOBaHne c opioroHajibHbiM pasAerieHnewi 
nacTOT (MOPH) (OFDM) a™ AOCTH>KGHna BbicoKOft nponyc ci )G octh, 6opb5bi c 

BpeAHbiMM 3c|30eKTawin Ha Tpacce pacnpocrpaHeHMfi n o6ecneHeHn?s Apyrwx b-> roA r " 
nyHKT AOCTyna b aroi/i cucTewe mokst noAAep>KMBaTb mhokcctbo nonb30BaTenbCKnx 
repMUHariOB. BbiAenenwe pecypcoB HucxoASLuefi v. eacxQASLqeM jiuhum 3asncnr ot Tpe6oBai-MW 
nojibaoBaTenbCKMXTepMMHajioB, KaHanbHbixycnoBsw n ^HbixcpaKTopoB, 

TaioKe npeAnaraercfl KaHaxibHafl crpyKrypa, noAAepawsasotAas acpcpeKTMBHbie nepeaani; 
Mcxop&men n B0CX0Aau4eii jimhmm. 3ra KaHanbHaa crpyKrypa coAep>Knr p^A rpaHcnoprHbix 
KaHanoa, KOTopbie Moryr wcnonbsoBaTbca jinx t3kmx cpyHKquM, kbk CMmajrwaaMwa o 
napaweipax cucTewbi m HasHaneHH^x pecypcos, nepeAana AaHHbix no HwcxoAHiAefi v\ 
BOCxoAfiiuefi nnHHAM, cnynatiHbiM Aoeryn cucTeMU \a t.a. Pasrw-iHbie eaowcTBa sthx 
TpaHcnopTHbix KananoB flBnatOTCs KOHcj)nrypnpyeMbiMM, hto no3Bonse7 oicreivie nereo 
aAan™poBaTbcs k n3M8HennK) Kanana n ycnoBwaM 3arpy3KH. 

MHOwecTBO CKopocreii nepeAasn m pexwMOB nepeAann noAAepwuBaforcH cncreMOw B,HBC 
MBxMBbix, HToSbi AOCTMHb BbicoKOw nporiycKHoPi enoco6HOcrn, KOtAa ona noAAsp>KHBaercfl 
KaHanbHbiMM ycnoBHAMM n bosmokhoctsimm nonb30B3TershCKnx TepMnnanoR. 3™ CKopoc™ 
nepeAanw ycraHaBnuBatOTCJi Ha ocHOBan^M oqeHosc KaHarsbHbix ycnoBww w MoryT Bbi6npaTbcs 
He38BfiCMM0 a™ HMCxoflfliAefi i-i BoexoAssAeS jimhmm . Moryr raioKe Mcnorsb30BaTbCfi pasnnHHbie 
pewwMbi nepeAanw b 3aBHCMMOCTH or nucna aHTemn b nojibsoBaTeribCK^x repr„innanax u or 
KaHanbHbix ycriOBUM, Ka>KAbiw pe>KMM nepeAanw accoqi/inpyeTca c pasnnHHOi-i npocipaHCTBeHHOft 
o6pa6ori<oii b nepefla~HKiKe v, npweMHMKe n wo>Ker Bb!6npaTbCf? a™ wcnof!b30BaHM» npn 
paanmHbix pa6oHnx yc/iGBnax. npocrpaHcrseHHaa o6pa6oTKa o5nerHaer nepeAany AaHHbix or 
MHO«<ecTBa nepeAaroiAwx 3ht8hh h (hum) npweiw AaHHbix mho>k8ctbom npweMHbix 3htshh p.m 
donee BbicoKofi nponycKHoii cnoco6Hoc™ h (mxim) 6onee BbicoKOM oreneHH pasHeceHMa. 

B aaps-iaHTe ocyiAecTBneHna cucreMa BJ1BC MBxMBbix ncnoribayer eAUHCTBeHHyK) 
nacTOTHyio nonocy kbk tins* HHCxoA^iAePi, rase m ftns BoexoA^tAew nnHwiii, KOTopwe cobm6Ctho 
wcnonbsyiOT OAny n Ty *;e pa6oMyK> nonocy c ncnor;b30BaHiieivi AynxieKCupOBaHns c BpeivseHHbiM 
pasAenenneM (flBP) (TDD), fljia cwcreMbi fiBP KaHaiibHwe otkjimkh HncxoA«i4e« w BoexoA^iAafi 

J1MHMM HBXlflKDTCSi B33HMH0 06paTHb!!V!H Be/lHHMHaMH. 3AGCb ripeAIiaraiOTCH MCTOAbl Kann6poBKM 

Ana Haxo«AeHMfl m y-ieia pa3nnMnPi b ^acroTHbix OTKnMKax qeneii nepeAa^w-npneivia b nyHKTe 
AOCTyna n nonbaoBarenbCKnx TepwuHanax. 3Aecb raK»e onucbiBasoTCs MeTOflbi a^s ynpoineHWH 
npocTpaHCTBQHHOM o6pa6orKM b nyHKre Aocryna m nonbaoBaTanbCKMx repwuKanax nyrep/s 
Mcnorib30BaHHf! npewMymecTBa o6parnMOCTi^ npupoAbi hucxoa^imsm h BoexoASiAefi mnm m 
Ka.Ht pop, r 

npeAnaraerca raioKe crpyKrypa n^jiOT-cnrHanoB c necKon bKW m m rwnaMU nunoT-cwrHana a^« 
pasnmHbix cpyHKUMM. K nptiwiepy, wtafiKOBbsft nw/iOT-curHan mq>kbt Mcnonb30BarbC« pj\a aaxeara 
nacTOTbi m o6napy}KeHMn cucTewibi, MBxMBbix nMnoT-CHrHan MO^er ncnonbsoBarbca p,nn oqeHKti 
KaHa.na, ynpaBJiaeMbin oranoH (i.e. ynpasn^eMb!^ nMnoT-cwman) mokgt ncnonb30BarbCfl Ana 
y.nyHSiieHHoPi oqeHKi'3 Kanana, a HecyiA^fi ri«nor-GMrHaji MO«er wcno.nb30Barboa ixsm cnemeHvtn sa 
cpasoM. 

HpeAnararoTca raK>Ke pa3nnHHbie KOHTypa ynpasneHna a^^ naAnewauiePi paooxbi cwcreMbi, 
YnpaBJieHMe CKopocrbK) nepeAanw MO/Kex ocyEAecTBiifiTbca HesaBwcuMo Ha HucxoA^iAe^ M 
BoexoAflLASM jimhmm. YnpaBneHne moiahoctoio Mower ocyiASCTBJisTbcsi p,na Hei<oropbix nepeAan 
(k npniwepy, yenyr c cpMKCwpOBaHHOw CKopocrbK) nepeAanw). VnpaBJieHne CMHxpoHH3aqneM 
M0JK6T ncnonb30BaTbcn A"« nepeAan BoexoA^tAew nnHnw, MTo6bi y-MMTbiBaib pasnw^Hbie 
33Aep>i<KM pacnpocrpaHeHna p,n» noribaoBareirbCiiwx repMHHaiiOB, pacnono>KeHHb!x noBCWAy b 
cucTeMe. 

npeAnaraK)Tca raK>Ke MeroAbi cnyMafiHoro AOtxryna a^s oSecneneHna norib30Ba~eiibCKHM 
TepMMHanawi bosmokhocth Aocryna k cwcTewe. 3rn MeroAbi noAAep^BaK)T Aocryn k cuciewe 
MHOwecTBa nonb30saTenbCKnx t@pmmh3jiob, Sfatcrpoe yseROMnenm o nonbiTKax Aociyna k 
CMCTewe m DbiCTpoe Ha3HaneHMe pecypcx)B HMCxoA^iAeM/BOCxoflRiAePi jihhmm. 

htae 6onee hoapo6ho onucbiBaiOTca pasjinHHbie acneKTbi vt Bapnanrbi ocymecrBfieHna 
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n3o6peTeHi>i?i. 

KpaiKoe onwcaH^e Hepre^KeS 

□ pM3HaKH H CyU4HOCI b HaCTOHi^ei O M306peTeHHH riOHCHRHDTCH B M3flO>K6HHOM HM)K8 

noApooHOM onucaHnn, MJinsocTpupyeMOM nepTeaoMn, na KOTopbix OflUHaKOBbie ccbinoHHbie 
no3nqnn o5o3naMaK)T noBCtOfly oahh v\ Tew.e sneMembi, m Ha KOTopbix npeAdaeneHO 
cjieflyramee: 

<t>nr.1 - CHcreiwa BJ1BC MBxMBbix; 

0nr,2 - cTpyicrypa ypoBHefi Ana CMCTewbi 5J1BC MBxMBbix; 

Onr.SA, 3B n 3C - CTpyicrypa KaApa TDD-TDM, crpyKrypa KaApa FDD-TDM m crpyirrypa 
KaApa FDD-CDM, cootbstctbshho; 

<J>wr.4 ■ crpyKrypa KaApa TDD-TDM c nsTbso TpancnopTHbiMH KananaMM - BCH, FCCH, FCH, 
RCH m RACH; 

0nr.5A-5G - pa3JiHMHbie tpopMaibi nporoKonbHoro 6;iOKa AaHHbix (FIBfl) (PDU) Ana nHin 
TpaHcnopTHbK KananoB; 

*nr,6 - cxpyioypa Ana naKera FCH/RCH; 

<t>nr.7 - nyHKT Aocryna n Asa nanb30BarenbCKwx repMi/maxia; 

<tJnr.8A, 9A m 10A-ipn nepeAatoiAwx 6noKa a™ pewwMQB paaHeceHws, npocTpaHCTaeHHoro 
MynbTunneKCupoBaHMSi m ynpaBneHUH nynoM, gootbstctbshho; 

cDwr.SB, 9B w 10B - rpM npoueccopa pasHecenm TX Ana pewMMOB paaHecenws, 
npocTpaHCTBSHHoro MyribTHnjieKCMposaHMfi w ynpaBnenna xt/hom cooTBeiCTBeHHo; 

<t>w-.8C - MOfiyxiflrop MOPM; 

(Unr.SD - cmmboji MOPH; 

<t>nr.11A - 6hok tpopMnpoBaHwa KaApa h CKpewi6nep b npoqeccope ashhbix TX; 
<t"wr. 1 1 B - KOAep w 6riOK r;o3TapeH^a-nepcpcpMpo3aHt<ifi b npoqeccope AaHHbix TX; 
$Mr,1 1C - APyroii npoqeccop AanHbixTX, KoropbiPi mo>k6t 6b!Tb Mcnc-fibsosaH Rnn peymwa 
npocTpaHCTBeHHoroMynbTMnneKcupoBaHun; 

<t"wr.12A m 12B - AnarpaMwa coerc-sH^M a"s paoorbi riojibaoBaienbCKoro repMMwana; 
(Dur, 1 3 - BpervieHHafl iiiKana p.nn RACH; 

<JJnr.14A m 14B - npoqeccbi ynpaBneHitH CKOpocTaMM nepeAan cooTBeiCTBeHHo HMCxoAfliAew w 
BoexoAaiAefi jiuhmm; 

®m\ 1 5 - vmnK>C7pau,m AeMCTBWfi KOHrypa ynpasneHUfi MOiuHOCibK); h 

Our. 1 6 - npotjjecc perynwpoBKM CHHxpoHM3ai.|KM BOCxoAflmefi mmm p.ns nonb30BaTenbCKoro 
TepMMHana. 

HoApoSHoe onucaHHe 

Cxiobo "npuMepHbiw" ncnorsb3yeTca HCKnKWKrexibHO ksk "cnywamHti b KanecTee npwviepa, 
cnynafl v\nv\ unmocrpaqnn". H1060M aapnaHT ocyunecrBneHna nnn npoeKT, onucaHHbiw 3Aecb kbk 

ij epHbiiii", He oOaaaxenbHO i/iHrepnpeTwpoBaTb kbk npeAnoMTMienbHbiM vmv\ 
npen^yiAecTBeHHbifi OTHOcarenbHO APyrwx sapsiaHTOB ocymecTBneHns mn npoeKros, 

!. 0630P CUCTeMb! 

cfJMr.1 noKa3biBaer cucTewy 100 BJ1BC MBxMBbix, Koropaa noAAep>KWBaeT MHOwecrBO 
nojib30BaTej"ieM n GnocoGna Bonnoo4arb paan^HHbie BapMawrbi ocyiAecrBneHWfl tisoGpeTeHtia. 
CucTewa 100 5J1BC MBxMBbix BKmonaeT e ce6n HecKonbKO nywuTOB 110 Aocryna (nfl) (AP), 

KOTOpbiS nOAASp>KMBaK3T CBFI3b fl/Ifl HeCKOnbKMX nOJlb30B3TenbCKHX TB'iMWKanOB 120 (FIT) (UT). 

flfiH npocroTbi Ha (pnr.1 noK33aHb! TOJJbKOAsa nyHKra 110 Aocryna. fiyHKr Aocryna 
npeACTaB.naeT co6ofi, iok npaBuno, craqnoHapHyK) craHUMK), KOTOpaa ncfioribayerca p,nn cunm 
c nonbaoBarenbCKHMn TepMUHanaww. nyHKTAOcryna mo)K8t TaioKe onpeAeraTbea kbk 5a30Bas 

CTaHUMfl HflM KaKHM-Xln60 MHbIM TepMUHOM. 

flojibsob MMHanw 120 MoryT 6t>tTb pacnpeAe.neHb! noBCK>Ay h CMCTewe. Ka«Abiw 

nojib30BaTenbCKMfi TepMnnan Mower obiTbCTaqnonapHbirvi v\nw noABM>KHbiM TepMiiHanowi, 

KOTOpbiM MOK6T GBfi3b!BaTbCfl C FiyHKTOM AOCTyna. riOTlbSOBaTe.ilbCKUM TepMMHan M0>K6T TBIOKe 

ynoMMHarbCJ? khk Mo6^jibHaa craHL(na, yp^aneHna^ craHuwa, TepMMHan Aocryna, 
nojib30BaTenbCKoe oSopyAOBaHwe (FiO) (UE), GecnpoBOAHoe ycTpoftcTBO, wnw o5o3H3HaTbca 

KaKMM-JIwSO HHbiSvl ! 1 Ka>Kab!^ nO/1b30BaTenbCKM^ Tej (H Mi ! 'e~ CB^abiBaTbCSI c 

OAHUM HJTM, B03MOKHQ, MHOK6CTB0M HyHKTOB AOCTyna fiO HUCXOA^i-Ae^ H (MnM) BOCXOAflS-Ue^ 
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nwHMM b nio6oM 3afl3HHbiii M0M6HT Bp8M6Hn. HacxoAaiAeii nnHMeii (i.e. npnMoPi nnHwew) 

or nyHKTS flOCTyna k nonbsoBaTenbc-' - my, a BOCxoAawieii 

isnHwefi (v.e. oGpamofi nnHwefi) nMenyef ch nepeAana ot noribsoBarejibCKoro TepMHHaxia k 
nyi-iicry Aociyna. 

Ha cpwr. 1 nymcr 1 1 0a flocryna CBHSbiBaeTca c nonb30B8TenbCK!/iMn TepMMHanaMM 1 20a-1 20f , 
a nymcr 1 10b flocryna CBssbisaeTCH c nonb30BaTeiibCKMMi.i TepMWHanaMM 120f-120k. B 
3aBncnMOCTM or KOHKpeTHoro BbinonHeHMfl CMCTeMbi 100, nyHKT Aocryna mo>k6t CBssbiBarbcs co 
MHroKecTBOM nonbsoBaTeribCKuxTepMMHanoB oAHOBpeMeHHo (HanpMMep, bo MHOwecTBe 
> < K3H8 b vtnvt noA anasoHoa) mhm nocneAoaarerfbHO (Hanpuwep, bo mhoksctbs 

Bp6M8HHblX C8i"M6HT0B). B JlK)6oti 3aA3HHbl^ M0M6HT Bp8M8HM n0nb30BaT8J1bCKi.1M TepMHHa/1 
M0JK6T npUHMMBTb nep8AaMH HHCX0A«!A8ti nMHMM OT OAHOrO MnM MH0>K6CTB3 nyHKTOB AOdyna. 

flepeAana hmcxoaremsm nnHwn ot Ka>KAoro nvHKia AOCTyna mo>k6t BKmonaTb b ce6^ 
AononHHTenbHbie cnyweGhbie ASHHbie, npeAHasHaneHMbie Ana mx npnewia m h o>ks ct b o m 
norsbaoBaTenbCKMXTepMMHanoB, KOHKpeTHbie nonb30Baienbci<iie ASHHbie, npeAH33HaHeHHbie 
Ana mx npweiwa KOHKpeTHbiM nojib30BarejibCKHM TepwinHanoM, APyrwe tmhw Aannbix kjth xiK)6oe 
nx coneTaHwe. flonojiHwrejibHwe cny>Ke6Hb!e AaHHbie woryr BK/uonarb b ce6ff nnnoT-cnrHan, 
coo6iAeHMfl noncKOBoro Bbisosa w LunpoKOBemaTenbHbie coo6meHMH, napaiweTpbi cucreMbi m t.a. 

Cusrreivia 5F1BC MBxMBbix 6a3npyeTCfl na ceTeaow apxMTefcrype c neHTpann30BaHHbiM 
KOHTponnepoM, TaK, cucreMHbiM Komponnep 130 CBfiaaH c nynKTawn 1 10 Aocryna m mombt 
Aanee CBa3biBaTbCfi c ApyntMM cucxeMaMU v\ cersMif. Knpuwiepy, cucreMHbiPi KOHTpon.nep 130 

M0)K6T CBH3blBarbCH C C6TbK) flSKeTHpOBaHHblX A3HHb!X (CfTfl) (PDN), C npOBOAHOM nOKaJIbHOff 

BbiHUCfiMTeribHOM cexbK) (J1BC) (LAN), c mtipOKOMacLUTa6HOM ceTbio (LUMC) (WAN), c 
HHTepHeTOM, CTenecpOHHOM ceTbio o6mero nonbaoBaHwa (TCOn) (PSTN), c cexbio cotobom 

CBS3H M T.A- CMCTSMMblM KOHTpOWiep 130 M0>K6T 6blTb CnpceKTIf pOBaK pjm BbinOflHeHHfl 
HeCKOJlbKMX CpyHKI4MM. T3KMX K3K (1 ) KOOPAMHaqHH H ynpaBfigHHe A™ nOACOeA^HSHHbiX K Heiviy 

nyHKTOB Aocryna, (2) MapwpyTH3aL(Hfl AaHHbix m6>kav stkmm nyHKxawn Aocxyna, (3) Aocryn m 
ynpaBneHMe css3bio c nonb30B3TenbCKMMM TepMMHanaMM, o6cny>KMBaeMbiMM 3tmmm nywicrsMM 
AOCTyna, h t.a- 

Ciicrervia BJ1BC MBxMBbix MOHceT oSecneMMsajb BbicoKyw nponycKHyto cnoco5nocTb c 

B03MO)KHOCrbK3 3H3HHT6J"lbH0 60J"ibiUer0 flOKpbiTMS, He«eJ1H TpaAHM^QHI-fbie CkiCi'ePv'ibi 5J1BC. 

CucrcjMa BJ1BC MBxMBbix mokgt n o AA3 P>km B3Tb CMHxpoHHbie, acuHxpoHHbie n n30xpOHHbie 
ycnyrn no nepeAane AaHHbi»pe^n. CwcTeMa EJ1BC MBxMBbix mo>k6t 6bixb cnpoeKTMpOBSHa p,n& 
o5ecneH8HM?i cneAyfOiAnxxapaKTepwcTHK: 

- BblCOKaS H3A6>KH0CTb 06criy>KHB3H!ia 

- rapaHTMpoBaHHoe KanecTBO oociiy>i<!tBaHMa (KO) (QoS) 

- BbicoKne MmoBeHHbie ckopoctw nepeAann AaHHbix 

- BbicoKas cneKTpanbHaa acpcpeKTHBHOCTb 

- PaauMpeHHbiM AnanaaoH noKpbrrna. 

CtiCTeivia BJ1BC MBxMBbix mokot paSoxaTb b pasriir-iHbix nonocax HacxoT (nanpuwep, 
nonocbi U-NII 2,4 iTu n 5,x rfu), npn ycxiOBHax orpaHHneHufi no m^puHe nonocbi m 

H3JT>/HeHMK), CBOMCTBGHHbiX Bb\f pdH ^ ! 5 -Ht i f I 8. CMC ^ ( 3 R KQi 

BH'yTpH, T3K H BH8 nOMeLU,eHHa, C TMnkWHbIM M3KCMMaribHblM pa3MepOM COTOBOM SWeMKM 1 KM kiJIH 

MeHbuje. CwcTewia noAAep^MBaeT npunoKeHna CTaqwoHapHbsx TSpwiMHanoB, xots HeKOTopbie 
pa6oMMe pe^uPvibi xaioKe noAAepMMBaKrr pa6ory nopTaxneHbix m MMeroiAnx orpaHHHenHyfo 

M06MT1bHOCTbTepMMHanOB. 

1 . MBxMBbix, MBxOBbix w OBx MBbix 

B K0HKP6TH0M BapM3HT6 BbiHOTIHSHl'SFI M K3K 0nMCblBa8TCa A3f!ee B OnWCaHMM, K3>K,ablH nyHKT 

Aocryna CHaSweH HerbtpbMs nepeAatounHMn m npnervsHbiMii aKxeHHawM ah« nepeAann si npaeiwa 

AaHHblX, npMHOM OAHH H T6 >K8 MSTbSpe 3HT6HHbl HCnOTSbSyfOTCS A-HS nepeA3HH W ATIJ3 npusMa. 

Cmct6M3 tsk i i maeT cnyMafi, KorAa nepeAa»uine m npweMHbie aHteHHw ycrpOMCTBa 
(Hanpuwep, nyHKra Aocryna. rionbaoBaTenbCKororepMMHana) He ncnonbsyiOTca coBMecTHO, 
xots 3Ta KOHCpurypaqua b HopManbHOM coctoahmh ooecnennsaeT Gonee HM3Kyio 
npOM3BOAMTenbHOCTb, "-IGM npn COBMeCTHOM MCnOJ1b303aHk!H 3HTeHH. GucTGwa BJ1BC MBxMBbix 
MO>Kex rasoKe npoeKTupOBaxbca xaK, HTo6bi Ka>KAb!ii nyHKT AOCTyna 8bin o6opyAOS8H HeKOTopbiM 
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Apyrnwi HucnoM nepeflahou^Mx/npnerviHbix 3ht6hh. Kax^wfi nonb30BaTejibCKnii jepwtman momqt 
SbiTb CHa6>K6H eflMHCT38HHQS nepeAaroiAefi/npi/ieMHQi/i anreHHOii unw mhoksctbom 
nepeAatotuMx/ripneMHbix anreHH axis nepeAansi n npnes\,ia. Mucxio anxenn, ncnoxib3yeMbix 

_ m TunoM nonbaoBaieribCKoro TepMMHana, MO^er 3aesiceTb ot paanHHHbix cfsaKTopos, 
T3KMX K3K, k npnwiepy, ycnyrw, noAAep>KHBaeMbie nonbsosaTeribCKUM TepMUHanoM (HanpwMep, 
pe^b, AaHHbie v\n<A o6e), coo6pa>KeH^fi ctohmocth. perynnpywiAwe orpaHn^eHwa, sonpocbi 

HaA6>KH0CTM M T.fl, 

flna saflaHHOM napbi MHoroaHTeHHoro nyHKTa Aocryna h MHoroaHieHHoro noribsoBaxenbCKoro 
repMMHana Kanan MBxMBbix oOpaaysrcsq N T nepeAaioiAHMM 3ht3hh3mii v. N R npnewMbiMM 
aHT6HHaMM. AOCTynHbfMM flna Mcnonb30BaHKH A"« nepeA8Hks AaHHbix. Pa3nnHHbie Kana.nbi 
MBxMBbix cpopwupyiOTCs wie>KAy nyHKTOM Aocryna n paann^HbiMn MHoroaHTeHHbiwm 
no/ib30BaTenbCKMMM TepMMHanaMM. Kaagibiw Kanan MBxMBbix mcbk6t 6wTb pa3AeneH na ;v, 
npocTpaHCTaeHHbix KaHanoB, rAe A\- <min{^ r , jv. }. hotokob ashhnx MoryT 

nepeAaeaTbca no jv„ n p o ct p s h ct b e h h b i m KananaM. npocTpaHCTseHHan o6pa6oTica TpeSyera b 
npwewHMKe n Mowm BbinortHHTbca hjim ne Bbinonnarbcs b nepeAarsnKe ajih nepeAann 
MHO«<ecTBa noTOKOB AaHHbix no n s npocrpaHCTBeHHbiMKaHanaM. 
A 7 , npocTpaHCTBSHHbix KanajiOB Moryi 6biTb, a mop/t n He 6biib opioroHanbHbi apvt APyry. 

3~o 3aBMCMT ot pasHbix cpamopOB, t3kmx KaK (1) BbinonHsinacb rm npocrpaHCTBeHHan 
o6pa6oTKa b nepeAaxHiiKe, htoSh noxiym.iTb opToroHanbHbie npocTpancTBeHHbie KaHaribi. m (2) 
6bma Jin npocTpaHCTBeHHan o6pa5oTxa kbk b nepeAaTHUKe, tbk k b npneiMHUKe ycneuiHoii npw 
opToroHar3ii3aMi-iii npocrpaHCTBeHHbix KaHaxiOB. Ecus'! b nepeAarnnKe He BbiriorsHsercfi HWKaKO!* 
npocTpaHCTBeHHofi o6pa6oTKM, ro n s npocrpaHCTBeHHbix KaHanoB Moryr cpopMnpoBaTbcsi N T 
nepeAaroiAMMM aHTSHHaMn, n MaxiosepoHTHO, mto ohh 6yAyr opToroHa/ibHbi Apyr APyry. 
N s npocrpaHCTB8HHbix KaHanos Moryr 6b!Tb opToroHarH^poBaHbi nyreM BbinonneHi/ia 

AeK0Mn03HMMM H3 M3TpML(e K3Haj"ibHbiX OTKJ1MKOB BJ]fi KaHaXia MBxMBblX, K3K OnMCaHO HM)Ke. 

Ka>KAbiii npocTpaHCTseHHbifi Kanan ynoMMHaeTca «a« coScTseHHars mo as Kainana MBxMBbix, 
ecnn npocTpaHCTBeHHbixKaHanoBOpToroHann3MpoBaHbi cnoMOiAbK>Ae!<OMno3Mmii(i, hto 

TpeQyeT npocrpaHGTBGHHOM o6pa6oTKM kbk b nepeAaTM^Ke, raK m b ripnewHUKe, i<ai< onticano 
hh>k6. B 3T0M cny-iae n s hotokob AaHHbix Moryr nepeAaBarbcs opTorowaribHO Ha n ? 

co6cTBeHHbix MOAax. Oah3ko coScTBeHHaa wona o6bNHO OMHTaeTca TeopernHecKUM 
nocTpoeHneiw. n v npocrpaHCTBeHHbix KaHanoB, ksk npasnno, He nonHOcrbio opToroHaxibHbi 
Apyr APyry BcneACTBue pa3nnMHbix npn^nn. HanpwMep, npocTpaHCTBeHHbie Kanafib! He SyAyr 
opToroHajibHbiMw, ecjiw (1) nepeAST^MK ne wweeT nHCpopwaqww o Kanane MBxMBbix mtih (2) 
nepeAaTM^K m (mm) npweMHUK mtem HecoBepujeHHyto ouenKy KaHana MBxMBbix. flnn 
npocTOTbi b HM>KecneAyK)Li48M onucaHnn repiviwH "co6cTBeHHa?i moas" ncnonbayeica p,nn 
o6o3HaHeHMfl cjiynaa, KorAa Aenaerc^ nonbiTKa opToroHanw3MpOBarb npocTpaHCTBeHHbie 
KaHanbi cncnof"ib30BaHtieM ASKOMno3nqMM, p,a>m ecrm 3\a EionbiTxa mombt m He 6birb 
nojiHOCTbio ycneiiiHoii, nanpiiMep, M3~3a HecoBepiueHHoi'i ol46hki-i Kanana. 

flna 33AaHHoro wucna (k npwviepy, '-ieibtpex) aHTenH b nvHKie AOdyna hhcjio 
npocrpaHCTBeHHbix KaHanos, AocryriHbix <3jm Ka>KAoro no.nb30Barei"ibCKoro TepMMHaxia, 3aBHCMT 
ot Hiicjia anreHH, ncnonb3yeMbix3THM noiib308aTe;ibCKMf»i repMUHanoM, v\ or xspaKrepucTMK 
6ecnposoAHoro KaH3.na MBxMBbix, KOTopbiPi CBfl3biBaeT aHieHHbi nyHicra Aocryna m aHTennbi 
noribaoBaienbCKoro TepwiMHana. Ectim nonbaoBarenbCKHM TepMnwa/i CHa6>KeH oahom anTeHHOM. 
to nerbipe aHTeHHb! b nyHicre Aocryna vi 6a^hctb8hh3h aHrenna b norib30BaTenbCKOM 
TepMMHane oopaaytOT Kai-ian co MHO»<ecTBOM bxoaob vt oahmm BbixoAOM (MBxOBbix) (MiSO) a^^ 
HucxoA^^ew nnHMM, m Kanan coahhm bxoaom h mho>k8GT30m buxoaob (OBxMBnx) (SIMO) p,m 

BOCXOAaiA©^ XIMHMM. 

CwcreMa EJ1BC MBxMBbix mokst 6biTb cnpoeKT^poBaHa atik noAAep>KaHHfl HecKonbKnx 
pewMMOB nepeflaHM, TaSnnqa 1 nepeHMcnneT pe)KHMbi nepeAanki, noAAep>KHBaeMbie 



RU 2 335 852 C2 




flna npocTOTbi repsywH "pasneceHwe" b HiDKecneAy 101140 m onucanHM othocmtch k pa3HeceHwo 
nepeAa'-iM, ecnw He OTMeneno unoe. 

PewvMbi nepeflanM, AOCTynHbie Ana ncnonb30BaHHFs p,nn HucxoAHtnew jiuhww w ajia 
BGCxoASiueB jihhmm ajih Ka^KAoro nojib30BaiejibCKoro repMUHana, 33bmc«t or Hucxia aHieHH, 
ncnoJib3yeMbix b nojibaoBarejibacoM TepMUHane. Ta5rmLi,a 2 nepeHficrmeT pe>KHMbi nepeAa^n, 
AOdynHbie a™ pa3Hbix thhob TepMnnanoB Ana Hv\CKop^u\evi nvmvm v. BGCxan,F.u\eM jimhmm b 
npeAnonoxeHw i aa (Hanpuwet s ih ?hh b nyHicre Aocryna. 



VnpaB.neHae ryHOM 



TepMUHa; 



MHC-roanTeH-ibi.'i 



fl™ HucxoA^iAew ximhh^ ace pe>KMMbi nepeAanii sa ncioiiOHeHHeM pexwMa 
npocTpaHCTseHHoro MyjibTMnneKCMpoBaHMH Moryr wcnanb30BaTbCH fina OAHoaHieHHbix 
nojibsoBarenbCKHx repMHHanoB w see pexwMbi nepeAa^n woryi Mcnojib30B3Tbc« pjm 
MHoroaHieHHbix nor]b30BaveribCKi»ix rep^^na/ios. ftfia eocxoAsiAe^ nmm see pewMMbi 
nepeAann wioryT Kcnor!b30BaTbc?! ivsHoroaHTenHbiMn nonbsoBaTeribCKHMn TepMMHanaMn, TorAa 
K3K OAHoaHTeHHbie nonb30BaTenbCK«e repivinHanbi ncnojib3yK>T pewfiM OBxMBbix pjna nepepam 
AaHHbix CAHOfi AOcrynHofi anreHHofi. P,n» OBxMBbix mcwkbt ncnojibaosaTbCH pasHeceHne Ha 
npweMe (T.e, npneM nepeAasaeMbix AaHHbix mhokgctboivi npweMHbix aHTeHH), a TasoKe pewnMbi 
ynpaB.neHH3 nynoM. 

Oicreivia BfiBC MBxiVlBbix woweT raiOKe Dbirb cnpoeKTMposaHa a™ noAAepxoHHH pasnnHHbix 
i» . „ > _chi/-, <Jio raioxe bxoaht so6be?yi w3o6peieHHHi. HaripwMep. pex<HM 

cpopMnpoBanna nyna mo)K8t ncnoj"ib30BaTbca a™ nepeAann AaHHbix na eAUHCTBeHHOM 
coGciBeHHOii MOAe c McnoxibaoBaHMeM kbk asvinrsHTyAHOfi, raK * cpasoBOfi HHCpopwai^H njnn 

COGCTBeHHOfi MOAbl (BM6CT0 OAHOM XlMtilb Cpa3080Pi MHCpOpMaUMK, KOTOpaH TOflbKO 14 

ncnoiibsyeTca pe.>KHMOfvi ynpasneHns jivhom). B KaneciBe Apyroro npuMepa ivio>Kex 6biTb 
onpeAeneH "HeynpaBJineMbiw" pewMM npocipaHCTBeHHoro MyjibTMnneKcnpoBaHMn, nocpeACTBOM 
nero nepeAaTHMK npocro nepeAaer mhokgcebo hotokob AaHHbix mhokgctbom nepeAawmax 

8HT6HH (663 K3KOM 6bl TO HH SblfiO ITpOCf paHCVBeHHOlS 06pa6dTKW), 3 npM6MHMK BbinOJIHHeT 

npocTpaHCTBeHHVK) o6pa6oTKy, HeoGxoAHMyio Rrm ahiRenemw m BOCCiaHOBJieHMfi iiotokob 
AaHHbix ot MHO^ecTsa nepeAaioiAwx aHTenn. B KanecTse eiAe oahoto npi^wepa mowst 6biib 
onpeAerien pe>KHM "MHoroiionb30BaTe.nbCKOf o" npocrpaHGTBeHHoro MynbTiinneKCMpoBaHnH, 
nocpeAGTBOM nero nys-iKT Aociyna nepeAaex mho}ksctbo noroKOB AaHHbix mhoksctbom 

! • ;i !.\aK)lHMX 3HT6HH (C np0CTpaHCTB6HH0M 06pa60TK0lS) KO MHO)KeCTBy nOnb30BaTertbCKHX 

repMMHariOB OAHOBpeweHHO no HMCxoA^iMeti niw.w/i. B KaneciBe e^e oahoto npwviepa Mooter 
SbiTb oupeAexieH pe^MM npocipaHcrBSHHoro Myjibinnj-ieKCHposaHna, nocpeACTBOM nero 
nepeAai'-inK BbinojiH^eT npocTpaHCTBeHHyio o6pa6oiKy, nbiraflCb opToroHafiw3MpOBaTb 

MH0/K6CTB0 flOTOKOB ASHHblX, nOCnaHHWX H3 MH0>K6CTB0 nepeAaiOSAUX 3HT6HH (MTO M0>K6T H6 

6biTb nonnocTbio ycneiuHbiM n3-3a HecosepiueHHOM oqeHKM Kanana), a fipmsmmmk BbinonHser 
Heo6xoAMMyio npocTpaHCTBeHHyro o6paooTKyAna BbiAe^eHwa w BoccxaHOBJieHna hotokob 
AaHHbix, nepeAaHHbix mhoksctbom nepeAatoimix aHTeHH, TaKMM oSpasoM, npocTpancTBeHHafi 
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o6pa6oTKa p.m nepeflami MHOKecrsa hotokob AaHHbix nepe3 mhojkoctbo npocTpaHCTBeHHbix 
KaHanos Momej BbinonHaibca (1) K3K b nepeflarHWKe, t3k m b npne.MHMKe, (2) tojibko b 
npnewHMKe mm (3) TonbKO b nepeAai^^Ke. PaannHHbie pewwMbi npocrpaHCTBeHHoro 
wyribTunneKCupoBaHUfl wioryT ncnonb30BaTbca b 3aBMCMMOc™ ot, k npuMepy, bo3mo>khoct8^ 
nyHKTa Aocryna n nonb30BaTenbCKMx TepMnnanoB, AOCTynHoi-t HHCpopMaij|HM o cocto^hm^ 
KaHajia, rpeooBaHiM encreMbi n t.a- 

B o6LqeM, nyHKTb! flocryna n nor!b30BaTer!bCKMe TepMUHariw ivicryi 6biTb cnpoeKrupoBSHbi c 
HecKonbKMMM nepeAaioiAnivHi h npiieMHbiMM aHTeHHsrviw. fl/ia schoc™, Huwe onucbiBaro-rca 
KOHKpGTHbis BapttaHTbi ocyi-qecTsneHHs n npoeKTbi, b cooTBercTBuw c KoropbiMM Ka>KAbi£i nynKT 
Aocryna CHa6>KeH HeTbipbMS nepeAaHSL^ni/nptiewsHbiivsM aHTeHHaMM, a KawibSM 
nonb30BarejibCKnfi TepwiMHan ch36>kgh HerbipbMH mm ivseHbLue nepeAarciAi'fMM/npMeMHbiMM 

SHTSHHaMH, 

2. MOPH 

B sapwanTe ocyuyseTBneHra cwcTeKia BJ1BC MBxMBbix Mcnonb3yeT MOPH p,na 
3CpcpeKTMBHoro pa3AeneHHH scefi cucieiviHoii LUMpuHbi nonocbi Ha necKonbico [N w } 
opToroHanbHbix iiOAA«ana30HOB. 3™ noAA^ana30Hbs MMeHyfOTCs xaioKe tohsmm, qmhsmh 
(3neM6HraMti AMCKpeiwaauMi's) mm HacxoTHbiMn KaHajiawM. flpn MOPM Ka^biPi noAA^anaaoH 
accouLiwpysTCH c cooTBeTCTByroiAew noAHeeyiAefi, KOTopan Moxej 5hiTb npoMOAynKpoBana 
AaHHbiMM. Rn% CMCTewb! MBxMBbix, Koropaa ncnof!b3yei MOPH, Ka>KAbifi npocrpaHCTBeHHbifi 
K3H8.n Ka>KAoro noAAnana30Ha MOweT pacoiaTpuBarbca k3k HeaaBnonvibiw K3Ha.n nepeAa^w, rfle 
KOwinneKCHoe ycMJieHwe, C3H3aHH0G c Ka»<AbiM noAAwana30HOM, scpcpe-KTWBHO orpaHMHMBaeTCfl 
no !iinpnH8 nonocbi noAAwanaaoHa. 

B sapnaHie ocyiAecTBnei-M?i ijjwpwHa nonocbi cwcrewbi paaAsnaercsi na 64 oproroHanbHbix 
noAAnanaaoHa (r.e. A'„ =84), KOTopbiM Ha3H3HaeoTC£i MHASKCbi or -32 ao +31 . H3 stmx 64 
noAA^anasoHoa wcnorfbsytOTca ajih AaHHbix 48 noAA^anasoHOB (Hanpuwep, c hhagkcsmh ±{1 , 

6, 8, 20, 22 26}), 4 riOAA^anaaoHa (Hanpuwep, c HHABKcaiviii ±{7, 21}) Mcnojibayjorca 

Ana nunoTHoro cumana w, 303mo>kho, ci/tmaj-!H3ai4MH, noAA^anaaoH roctoshhom cocraB/iaiomePi 
(DC) (c MHA6KCOM 0) He Mcno/ibsyeTCfl, w ocrajibHbse noAAwanasoHbi ne wcnonb3yiOTCH n 
cjnywaT b KanecrBe 3aiAHTHbix noAAManaaoHOB. 3ra crpyKiypa noAAnana30HOB MOPM 
onucbiBaerca 6onee hoapo6ho b AOKywtenre craHAapra 802.1 1a IEEE "Macrb 1 1 : 
CneuMCpHKaqHH ynpaBJieHmi AOcrynoM k cpeA© (MAC) OecnposoAHOM J1BC n cpn3MHecKoro 
ypoBHfl (PHY): BbicoKOCKopocTHOti ipmmecvMiA yposeHb b Anana30we 5 Ffq", ceHTs6pb 1899, 
KOTopuii o6i.AeAOCTyneH m BKntoneH b HacToau^ee onucaHne nocpeACTBOM ccbinKM. Pasn^HHoe 
HMC.no noAAwanaaoHOB n pa3nnHHbie mhwo crpyKiypbi noAA^anasoHOB MOPH MoryiTaioKe 
BonnosAaTbCfl a^^ ciiCTeMbi 5J1BC MBxMBbix, hto t3k>k6 bxoaut b oo-bew mo^perema. 
HanpwMep, Bee 53 noAA^ana30Ha c HHAeKcaMM or -26 ao +26 rvsoryr Hcnorib30B3Tbc>i ppm 
FiepeAanw AaHHbix. B Kanecrse APyroro npMMepa Moryr HcnoribaoBaTbCH 128-ri0AAnana30HHaH 
CTpyKTypa, 256-noAAwana30HHaa crpyKTypa mjim noAAManasoHi-saa crpyiaypa c KaKMM-rin6o 
MHbiw HwcnoM noAA^anaaoHOB. flna acnocTn, nn»ce onucbiBaeica ciiCTewa BfiBC MBxMBbix c 64- 
noAAwana30HHOM CTpyKTypow, cnncaHHOM Bbiiue. 

flna MOPH noA^exotAne nepeAane AaHHbse b k3^caom noAAnana30He CHanana 
MOAy-TiMpyfQTcs (t.b. ocyu4ecTBJi5ieTC?s OTo6pa>Ke!^ie chmbojiob) c noMoiubio kohkpsthom cxeMbs 

MOAyJiaLjUM, Bbi6paHHOfl A"3 HCn0nb30B3HH51 B 3T0IVI nOAA«an330He. HyjIM COOTBSTCTBytOT 

Hencnonb3yeMbiM noAAnana30Haw. flnsi Ka>KAoro enMBortbHoro nepnoAa aiMBonbi MOAyriflqun w 
Hynn Ana scex n s noAAnana30HOB npeo6pa3VK3Tca bo BpewieHHyw o6nacTb c wcnonb30BaHneM 
oopaTHoro 6bicxporo npeo6pa30EaHwa Oypbe (OBH©) (IFFT) Ana nofiyneHun npeo6pa30BaHHoro 

CUMBOna, KOTOpbiM C0A6P>KMT N F 0TCH8T0B BO BpOMSHHOM 06il3CTM. flnMTeJlbHOCTb K3>KAQrO 

npeo5pa3oeaHHoro cuMBOJia B3amvino o6paTHO csaaaHa c llmphhom nonocbi Ka»AQro cuMBona, B 

OAHOM KOHKpeTHOM npoeKTS A^S CHCT8Mbl 5.HBC MBxMBblX LUtipHHa HOnOCbl CMCTeMbl 

cocTaanneT 20 Mfq, N p ~84, mupwHa nonocbi Ka>KAoro cm m son a cocTasnaeT 312,5 kFm, a 
AnnxenbHOCTb Ka^Aoro cwiviBona paBHa 3,2 mkc 

MOPH MOx<eT oOecnennTb neKOiopbie npewMytAecTsa, tskho KaK npoTMBOAe^CTBwe 3cpcf)eKTy 
nacTOTHO-ce/ieKTMBHoro aa^HpaHna, KOTopoe xapaKTep^3yeTca pa3/iMHHbiM ycuneHneM Kanana 
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Ha pa3J1HHHblX H3C 1 HOW LiJUptlHbS nOJlOCbl. 06U4eH3B6CTHO : HTO HaCTOTHC- 

ceneKTHBHoe darmpanm Bb!3bisaeT Me>KCMM3onbHyio nHTepcfjepeHi^io (MCH) (IS!), sa cneT 
KOTopofi Ka>KAb!ti cmmboji s npuHwroM cui waxie p/ewcTBye t K3K ucKameHMe A- r ia nocneflyiouni/ix 
CkiMBO/iOB b npuHSTOM CMmajie. HcKa/KeHMe MCH yxyAiiaaer nposiSBOAHTenbHOCTb, B03AeficTByfi 

H3 CHOC06HOCTb np3BHnbH0 fl6T6KTf!pOB8Tb npMH^Tbie CMMBOJIbl. C H8CT0TH0-C8J16KTMBHbIM 

aaMwpaHMew mo>kho 6opoibc« c noMOiAbso MOPH nyreM noBTopeHMH KaxAoro 
npeoopaaosaHHoro CMMBOJia (hjih ripnGaB/ieHHs LiUKJimecKoro npecpMKca k Ka>KflOwiy 
npeoSpasosaHHOMy CMMBony) &m (popMnpoBaHna cooTseTCTByKjiiiero cuMBona MOPH, KOTopbiw 
aareM m nepeflaerca. 

fljiMHa unKnt-wecKoro npecpwKca {i.e. 3H3HeHne Ana noBTopeHMfl) fl/ia Ka«Aoro cuMsona 
MOPH aaBMCMT ox paaopoca 33Aep><<eK 6ecnpoBOAHoro Kanaka. B nacfHOcru, ajis 3cpc)jeKTMBHoii 
6opb5bi c MCM mAwmeomti npecpHKCflCJweH 6biTb AJiMHHee, hsm MaKCWManbHbifi o>KsiflaeMbiCi 
pas6poc 3aflep>KeK ahh CMcreMbi. 

B sapwanTe ocyiAecTBiieHwyi Ana cmmbojiob MOPH MoryT ncnonb30BaTbca qwKni/iHecKwe 
npe0!"iKCbi pa3Hbix Rnmenbriocieil, 3&Bwc?i\ii.ifiS ot OKHflaeMoro ps36poca saAepweK. fljisi 
KOHKpei HOM BbiLueonwcaHHOw CMcrewibi BflBC MBxMBbix uombt 6bi i b Bbi6pan qnKJiHHecKKPi 
npecpuKC AJ"inrej"ibHOcrbfo 400 mkc (8 otchgtob) m/im 800 mkc (16 oro-feroB) aha 
ncnonbSOBaHna Ann cmmbojiob MOPM. "KopoTKMw" cmmboji MOPH wcnonbsyeT nwKnMHecKwti 
npecpwKC AiiwTenbHOCTbK) 400 hc m wweeT Ani/rrejibHOCTb 3,6 kc. "AnwHHbiM" cmmboji MOPH 
ncno.nbsyeT qnKxiMHecKiM npecpMKC 800 kc m Mweer AJwrenbHOCTb 4,0 mkc. KopoTKne cuMBO/ibi 
MOPH Moryr ncnonb30BaTbcn, ecjin MSKCMManbHbiii oxwAaeMbiti pasopoc saAepwKM cocTasraeT 
400 mkc n Menee, a AJiMHHbse cuMBonbi MOPH woryr McnonbaosaTbca ecm pasopoc saAepweK 
6onbiue, msm 400 mkc. fljia McnoJib30BaHMfi c pa3HbiMM rpai-icnopTHbiMM KananaMM Moryr 
Bbi6npaTbc?f pa3Hbie L^Kj-ii/mecKne npecpHKCbi, w u,mk™m8ckhPi npecpHKC MO»:er Taiwe 
Bbi6npaTbC5f AnnaMM^ecKn, K3K onucaHO HMJK6. 3a cnei ncnonb30BaHMfl, KorAa 3tq bo3mo)kho, 
6onee KoporKoro nnKJinnecKoro npecpMKca mwkho nosbicMTb nponycKHyso cnocoSHOCTb cucreMbi, 
nocKOnbKy 5oxibujee hmcjio cmmbojiob MOPH 6ojiee kodotkom A^MTenbHOc™ mokho nepeAasarb 

B 33A3HH0M CpMKCMpGBSHHOM Bp6MeHH0M MHTepBane. 

CwcreMa BfiBC MBxMBbix MOKex 6biTb rasoKe cnpoeKrupoBana 6es ncnojibsoBaH^fi MOPH, 

HTO TaiOKe BXOAMT B 06~b6M H306peTeHHH. 

3 . ypoBHeaaii crpy Kr y pa 

<t3nr.2 nnjiK>crpnpyeT ypoBHesyw CTpyKrypy 200, KOTOpaa mojkbt ncnoJib30BaTbC« c cuoreMOfi 
5J1BC MBxMBbix. ypOBHesafl crpyioypa 200 bkjik)M86t b cs6?3 (1) npunoKeHMfl n npOTOKOfibi 
BepxHero ypoaHs, Roropbie npsiwepHO cooTBercrByiOT YpoeHto 3 mum Bbiiue b STanoHHOM MOAenn 
ISO/OS! (sepxHwe ypoBHn), (2) npoTOKOJibi k ycnyrn, KOTopue cooTBeiCTByioi YposHio 2 
(ypoBeHb hhhmm), m (3) npoTOKonbi n ycxiyrn, Koropbse cooTBercTByiOT YpoBHfo 1 (cpnanHecKUM 
ypoBeHb). 

BepxHwe yposHM BKntonaiOT b ce6?i paajr^HHbie npMj-ic»KeHMa w npoTOKonbi, rame kbk yc/iyrw 
212 CMrHajin3aiJMM. ycnyrn 214 nepeAanii AaHMbix, ycjiyrvs 214 peneBofi nepeAa L in, npwjio>KeHH5i 
cxeMHbix AaHHbix m t.a- CwrHannsansia oGbinno ooecneHUBaeTca kbk cooemeHwa, a AaHHbie - 
K3K naKeTbi. Ycnyrn n npnno>KeHMH s sepxH^x ypOBH^x «H*iu,MnpyK5T m saeepsiiafOT coo6u4eHMS5 m 
naKeibi comacHO cewanTUKe n chhxpoh6133U!i;i npoTOKcrta cb^sh m8>ka>' hyhkiom Aocryna n 
noJibSOBaTeJibCKMM TepMMHanoM. Bepxnue ypoBHM ncnoxib3yK>~ ycjiyrvi, noe„ c 
YpoBHeM 2. 

ypQBenb 2 noAA.ep>KMBaeTAOCT3BKy coo6!i.eHs<iM ti naiieroB, reHep^pyewbix BepxHMMM 
ypOBHSMM. B sapnaHTe ocyinecTBJieHna, noKa33HHOM H3 (pwr.2, yposeHb 2 BRnronaeT b ce6fi 
noAyposenb 220 ynpasneHiifl AOCTynoM K niiHun (YAH) (LAC) w noAyposeHb 230 ynpaBJienna 
AOcrynoM KcpeAe nepeAanw (YflC) (MAC). HoAypOBeHb YflJl Bonnomser nporoKon jimhmm 
nepeAann AaHHbix, KOiopbiw npeAycMaTpusasT npasnjibMbifi nepenoc n AOCiaBKy coo6iiieHM^, 
reHepwpyeMbix BepxHMMM ypoBHHMw. RoAyposeHb Yfljl Mcnonbsyei ycnym, npeAOCTaeneHNbie 
noAypoBHSM YflC w VpOBHew 1 , floAypoBeHb YflC OTsenaeT aa nepeAany coo6meHMM m naKeios 
c Mcnonb30BaHweM ycjiyr, oOecnenenHbix YpoBHeM 1 . rioAypoeeHb YfiC ynpaBiiaei Aocxynowi k 
pecypcaM Ypobha 1 nocpeAGiBOM npwno>KeHk!M n ycnyr b sepxH^x ypoBHnx. floAypOBSHb YflC 

MTOK6T BKJ1K)H3Tb B Ce6fl npOTOKOn 232 paflMOJIMHMM (flPf!) (RLP), SBJIflKDIlJ.^i'r ' 
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nosTopHOM nepeAanw, KoxopbiPi mokst Mcnonb30BaTbca p,nn o6ecneHeHMfl 6o.nee BbicoKoiS 
H3fle>KH0CTM Rim naKe™poBaHHbix AaHHbix. YpoBenb 2 BbiAaeT npoTOKonbHbie Stiokw AaHHbix 
(n6fl)(PDU) Ha ypoBeHbl 

VpoBenb 1 coAep)KMT cpi^3MHecKiiw ypoBeHb 240 m noflAep>i<MBaeT nepeAany n npneM 
paAwocnrH8.no8 wie^Ay nyHKTOM AOCTyna w nonbaoBarenbCKUM TepwnnanoM. 3tot cpnanHecKUM 
yposenb BbinoiiHaei KOAnpoeaHne, nepesvsemeHne, MOAyjisMiiro m npocxpaHCTBeHHyio o6pa6orKy 
Ana pa3iinHHbix TpaHcnoprHbix KanariOB, nenonb3yeMb!XATm nocbi/iKM cooSmeHwiS w naKeiOB, 
reHepwpyeMbix BepxHMMM yposH?iM>i. B stom Bapnanre oeyuiecTBneHMa cpM3MHecKMM yposeHb 
BKriKiMaer b ee6s noAyposeHb 242 MyribTHnneKaipOBaHMa, Karopbii/i MynbTunneKCMpyer 
o6pa6oTaHHb!e riBflAna pasrsn^HbixTpaHcnopTHbixKaHanoB b HaAneaot^wM KaApoBbifs cpopiwaT. 
YposeHb 1 o6ecneMMBaeT Aannbie b 6/iOKax k3apob, 

<$>m.2 noK33biBaeT KOHKpeiHbM BapnaHT ocyiAecTBneHUH ypoBHesosi CTpyiaypbi, KOTOpafi 
mokgt 6b!Tb wcnoribaoBaHa p.m aicieivib! BHSC MBxMBbix. PasnwHHbie HHbie npuroAHbie 
ypoBHesbie crpyKiypbi Moryr TaioKe npoeKTupOBaTbcs w ncnonbaoBaTbcs um cwcTewib! BJ1BC 
MBxMBbix. 3to TaioKe bxoaut b o6~beM n3o6peT6Hna. Bonee noAPo6no c^ymo^s/i, BbinonHaeMbie 

Ka^AbiM ypOBH6M, OHMCaHbi HH>K6, l"A8 3TO yMSCTHO. 

4 . TpauenQpTjdu&KaHMibE 

GucTewioii BflBC MBxMBbix Moryr ncAAep>KM3aTbCfi pafl yonyr w npn.no>KSHMM, KpoMe Toro, 
Ana HaAne>KaiAew pa6o™ cMcreMbi mokst norpeGosaTbCfi nepeAana npyrwx AaHHbix nyHKTOM 
Aocryna htim o6weH AanHbiMii Me>KAy nyHKTOM Aocryna m nonb30BaTeribCKMMM TepMUHanawiM. 
Pm. Tpancnop r Hbix Kanakas mokbt 6biTb onpeAeneH atih CHcreMbi BJ1BC MBxMBbix firm 
nepeHOca pasnbix tmhob AaHHbix. Taenia 3 nepeHMcnneT np^MepHbM naoop iparicnopiHbix 
KaHKno3 ; a raicKe ooeone^iBaeT KparKoe oni-ioan^e A- r: fl KawAoro rpaHcnopTHoro Kana.na. 

Ta5jini;a 3 
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P\3K noK33aHO b TaSnnue 3, ipancnopTHbie KaHartb! HwcxoA^me^ nwHwn, ncnonb3yeMbie 
nyHKTOM Aocryna, BKnronatOT b ce6a BCH. FCCH v. FCH. TpaHcnop r Hbie KaHaribi BOCxoAwiAew 
jimhmm, ncnonbsyeMbie noribsoBaTenbCKHMH TepMiii-sanawn, sxrifOMai-OT b ce6Pi RACH m RCH. 
Ka>KAbifi H3 3tmx TpaHcnopTHbsx KSHanoB onucbiHaeTCft 6onee hoapo6ho hwmb. 

TpaHcnopTHbie KaHaribi, nepenncnenHbie b Tadnnqe 3, npeACTaeriSfOT KOHKpeTHbiw Bapnanr 
ocyiiiecTBJieHna KaHanbHofi crpyKTypbi, Koropaa wto>KeT 6biib McnoribsoBana A-na CMCTeMbi BJ1BC 
MBxMBbix. MeHbiiiee hhcjio, AononHWTenbHbie tt (wnw) OTjinHatOLAnecH TpaHcnopTHbie KaHanw 
Moryi T3K>Ke 6biib onpeAeneHbi pjm wcnonb30BaHH3 b cucTewe 5J1BC MBxMBbix. Hanpniwep, 
HeKOTopwe cpyHKU|MM Moryi noAAsp>KHBaTbca cnequcpw^HbiMn p,nn cpyHKqun TpancnopTHbiMn 
KaHanaMM (k npwMepy, Kananawn nMnoT-CMmajia, noncKoaoro Bbi30Ba r ynpaBneHna MOiAHOCTbio 
m KaHanaMM cnHxpoHiisaqw^). TaKMM o6pa30ivi, Apyrne CTpyiaypbi KaHanos c pasriWHHbiiviM 
HaOopawn TpancnopTHbix KaHariOB Moryr 8birb onpeAe.neHbi n ncnoTibsoBaTbca 3 cucieMe BJ1BC 
MBxMBbix, 3 to raioKe bxoaut b o&beiw wsoOpeTeHna. 

5, CTpyKTypbi Kaflpos 

flna TpaHcnopTHbix KananoB MO»:eT Sbrrb onpeAeneH p??A CTpyKTyp KaApoe. KoHKpeTnas 
spOB 4n- nc o;ib30BaHMR b CMCTefvie BJ1BC MBxMBbix ssbmcmt ot pa3flHHHbix 

CpaKTOpOB, T3KHX, K npHMepy, K3K (1) HCnOfib3yK)TCa TIM OAHki M T6 >i(e MT1M pa3Hbi6 nOTIOCbl 

nacTOT atiji HncxoA«meM m BOCxoA^iAew hmhum vt (2) cxewa MynbTunTieKCupoBaHMfl, 
kscnoiibsyeMaa ppn MynbTunxieKCHpoBaHna TpaHcnopTHbix KaHa.noB BiviecTe. 
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Ecnw flociynna xorsbKC oahb nonocs 4aexox s to HMexGAaiAas m eocxoflflLqayi jimhmm Moryr 
nepeAaeaTbca b pasHwx cpa3ax KaApa c ncnonbsoBaHneM AynneKCupOBaHM?! c BpeweHHbiw 
; m.- iefiewneM (flBP) (TDD), kbk onucaHO hvokb. Ecpm AOcrynHbi abb nonocbi nacroT, to 
HHCxoAflniaa n BoexoASiAaa jimmim Moryr nepeflaBaxbca 3 pasHbix nonocax nacxox c noMOu^bto 
AynneKCupoBaHna c nacTOXHbiM pa3A&neHnew (flHP) (FDD). 

KaK p,rm flBP, tbk m a^ flHP TpaHcnoprHbie Kananb: Moryr MynbxwnneKOipoBaxbca 
nocpeACTBOM wyribTHfuieKCupoBaHusH c BpeMeHHbiM paaAeiieHHewi (MBP) (TDM), 
MynbTunneKCMpoBaHMH c KOAOBbiM pa3Aef!6HMeM (MKP) (CDM), MynbTMnneKcupoBaHMn c 
nacTOTHbiM paafleneHMeM (MMP) (FDM) ia t.a- flns MBP Ka^qbw xpaHcnopxHbiw Kanan 

H33HaHSSTC?S OITIMHHOM HaCTH K3flpa. flilH MKP XpaHCHOpTHbie K3Ha.nbi nepeASIOTCfl COBMeCTHO, 

ho Ka>KAbiM ipaHcnoprHbifi KaHan cpopMnpyexca OTnmaK>m,v\MCSi koaom cpopwiKpOBaHua KaHanoB. 
aHanornMHO TOMy, 4x0 BbinoxsHKexcH b c^CTe^e MHOwecxBeHHoro Aocryna c KOAOBbiM 
paaAeneHweM KaHanoB (MflKP). flna MMP Ka^bsfi TpaHcnopiHbiM mnan Ha3HaHaerc?i 
OTHii i -iaK)U4eMC?i nac™ nonocbi ^acTCx axis jhihmm. 

B TaonwLie 4 nepenncneHbi paannMHbie CTpyKTypbi ioapob, KOTOpbie Moryr ncnonbaosaxbca 
axis nepewoca xpaHcnopxHbix KaHanoB. Ka>KAa?i ^3 3xux crpyKiyp kbapob omicaHa 6o/iee 
noAPo6no hidko. flus ACHOCTM CTpyKTypbi KaAPOB onucaHbi Ann Ha6opa TpaHcnopTHbix KaHanoB, 
nepe^wcneHHbix b TaSnm^e 3. 

XsBjimja 4 

Co»ve'.rno Mc-«n»ifY«'.-a« wow -v.rir arf rM<.xa;j«-iM h PstwnbHoK ooroc-j vacun m.-.-v)sa;y<;* .< 
Kxxoatme* »«* Bocxoflameii nwuft 

BpeMeHHoe CTpysrypa raflpcsEBP-WBP CTpyKTypa KaapcBAMPK'SP 

pa3fls.ianne 

V Id l< ! ' 11 H ' \ L r , 1 , 1 H I ' f k KP 

<$w.3A MJiHK>CTpnpyeT BapnaHi" ocyiAecrB.neHna CTpyKTypbi 300a kbapob flBP-MBP, KOTopas 
mokst wcnonb30BaTbCfj, ecnn eAUHCTBeHHan nonoca nacTOT ncnonb3yeTCH KaK a™ 
HucxoAsu-ieii, T3K m flna BCCxoAsi-Hefi riMHufi. nepeAana AaHHbix ocyiAeeTsnsexcs 6noK8Mii 
KaAPOB flBP. Ka^AbiS kbap flBP mokst 6birb onpeAeneH i<ai< nepeKpbiBasoii^iM KOHKpsxHyw 
BpsMSHHyio AJiMTenbHOCTb. fljiHTerjbHOCf b KaApa mo>k6t 6bixb 8bi6paHa Ha ocHOBaHww 
pa3nnHHbix cpaKxopos, TaKMx KaK, Hanp^Mep, (1) LfjupnHa nonocbi pa6onero Anana30Ha, (2) 
o>KMflaeMbie pa3wepbi riBfl Ana rpaHonopTHbix KanariOB ia t.a. B oGii^eM Sonee KopoiKne 
AHHTenbHOCTn KaApa Moryr o6ecneMHTh CHM>KeHHbie 3aflep>KKn. Oahsko 6onee A^iUHHbie 
AnnTenbHOCTM KaApa iworyr 6wTb oonee 3cpc|3eKTi-ii3Hb mi i, nocKonbKy aaronosoK n 
AonofiHUTenbHbie cnyx<e6Hbie Aannbie iworyr npeAcraenaTb MeHbiijyro '-•aoTb KaApa. B 
KOHKpeTHOM sapnaHTe ocyiAecrBrieHH?-! i<a>KAb!H KaAPflBP nweer A^HTenbHOCTb 2 mc. 

Kax<AbiM K3AP flBP pa3A©ji5ieTca na cpasy HwcxoA^iAei-i duhmm m cpasy BoexoASiAePi hhhmm. 
0aaa HwcxoAHLnePi niAHm noApa3AenfieTC« Ha Tpw cerweHTa a^« Tpex TpaHcnopTHbix KananoB 
HucxoAsiAefi nwHUM - BCH, FCCH n FCH. <J>a3a B0CX0A«iMew ^hhsic 
cerwieHTa A^na AByx TpaHcnopTHbix Kas-iaiios socxoAatAeti mum ■ RCH n RACH. 

CenvieHT pjnn Ka«<Aoro xpaHcnopTHoro KaHana mo>k8t Sbixb onpeAeneH k3k viMeKiw,uf\ 
cpuKCMpOBaHHyio A^nTenbHOCTb MfiH nepeMeHHyio AXi^xeribHOCTb, Koxopaa rviojKex n3MeHaxbCfl or 
KaApa k KaAPy. B sapnaHxe ocymecTBneHMH cerweHT BCH onpeAenaexcs ksk MMeiomm 
cpuKCHposaHHyio A^HTe.nbHocxb, a cerMeHTbs FCCH, FCH, RCH m RACH onpeAenaiOTCSi KaK 
nweJOiMwe nepewennbie AJinTenbHOcni. 

CerweHT Ann KawAoro xpaHcnopxHoro Kanana MO*;eT ticnoxib30BaTbca pjwn nepewoca OAHoro 
wnv\ 5ojiee npoTOKonbHbix 6xjokob ASHHbix (TIBfl) a^h 3Toro TpaHcnopxHoro KaHarsa. B 
KOHKpeTHOM BapwaHTg ocyiAecxsneHHa, noKa33HHOws Ha cpur.SA, ilBfl BCH nepeAaeTcn b 
nepBOM cerweHTe 310, HBfl FCCH nepeAaexca bo btopom cerp^sHxe 320, a oa^h mm 6oiiee 
riBfl FCH nepeAa»TCfl b TpeTbew cerwteHxe 330 0a3bi HHCxoAatAew awHid^. B cpaae BoexoA^mew 
xiuhmm oamh mjim 60.066 HEfl RCH nepe,n,3iOxc5i b HexBepxowi cenvienxe 340, a oa«h wnn 6onee 
flBfl RACH nepeAaroxca b nnTOM cerwienxe 350 KaApa flBP. 

CxpyKxypa 300a ksapob npeACxaBxisex KOHKpexHoe pasMeiueHne pasxin^Hbix xpaHcnopxHbix 
KaHanoB 3 KaApe flBP. 3to pa3Meii!,eHi.ie Mowei o6ecneHMXb neKOxopbiPi Bbinrpbiio, Tairofi kbk 
CHn>K6HHbi6 3aA6p>KKM Ann nepe,aaHM AaHHbix b HMcatOAHmeif ia BOCxoAflineii niAHmx. BCH 
nepeAaerca nepsbiM b KaApeflBP, nocKonbKy oh nepenocHT napaivieipbi cwcxeMbi, Koxopbie 
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MoryT i^cnoiib30BaTbcyi p,r\R HBfl ocTanbHbixrpaHcnopTHbix KananoB b tom >Ke ca^OM KaApe 
P,BP. FCCH nepeAaeica cneflywmuM, nocKOiibKy oh nepenocMT MHCpopwiauiMio Ha3HaHeHMyi 
Kanaka, yKaabiBaromyic, KaKQps(-ne) nonb30BarejibCKHM(-^e) repMMHaji(-bi) HasHaneHbi aii« 
npnewa AQHHbix Hncxop&meu jtmhmm no npaMOMy Kanany (FCH) m KaKOM(-ne) 

i(b 1 Ha3H3H6H(bi) flnfl nepeAaMw A3 Hi- e i hmhum b 

oepaiHOM Kawane (RCH) b TeKymeM KaApe flBP. flpyrae crpyKrypbi kbapob flJBP-MBP rasoKe 
Moryr 6wTb onpeAeneHbi m woryr ncnonb30BaTbCH firm CMcrewbi BJ1BC MBxMBbix, hto raioKe 

BXOflUT B 06"beM M306peT6HM?i. 

Omt.3B MxinHDCTpupyer BapnaHT ocyu4,ecrBneHM» crpyKrypbi 300b ksapob flHP-MBP, Koropan 
MO>KeT Mcnonb30BaTbCfl, ecnw HwcxoAstnaa m BoexoAflmafl jiuhhh nepeAaiOTca c noMombio Asyx 
OTAe.nbHbix iiojioc HacTor. fiaHHbie HncxofspmeH jiuhmh nepeAatQTCs b KaApe 302a hucxoahlask 
nnHMM, a AaHHbie BOCxoAsiqeii .hhh^h nepeAarorca b KaApe 302b BOCxoA«iAeii nHHww. Ka^bsfi 
K3AP HMCxoAflnieCi m BOCxoAfliMefi nnHHM Mower 6birb onpeAenen, Mio6bi nepeKpbiBaib 

KOHKpGTHyK) Bp6M6HHyK) flJIMTe^bHOCTb (K npwwepy, 2 MC). fins npOCTOTbi KSAPb! HMCXOASLii,eii M 

BocxoA^iA©^ fiHHMii wioryT 5biTb onpeAeneHbi k«k iAMe\ou\m op,ny m Ty )Ke AnnrenbHOCTb m MOiyr 
raioKe Dbirb onpeAeneHbi mm sbipasHnsaHna Ha rpaHnqax KaApa. Oah3ko f\n» Hwcxoppmevt w 

BOGXOA^iAeW J1MHMM MOryT TaiOKe HCnOJ1b30BaTbCfl OTHMHaiOimieCfl AJIMTeJlbHOCTH K3AP0B 14 (mjih) 

H6BbipoBH8HHbie (T.e. QABUHyTbie) rpannuhi KaApa. 

KaK noKasaHO Ha cpwr.3B, ksaP HucxoflflineM jimhi/im pa3AenneTCfl na Tpw cerMeHTa ppa rpex 
TpaHcnopiHbix Kananos HMCxoAfiAeft hhhum. KaAP BoexoAatAew jimhuh pasAsnaercfl na abb 
cerwieHia Asyx rpaHcnopTHbix xaHanoB bocxoakias^ hhhmm. CenweHT Ana Ka>KAoro 
TpaHcnopTHoro Kanana mokst 6biib onpeAeneH k3k MwefoinMM cpwKCKpOBaHHyK) mhm 
nepeweHHyio AnmenbHOCTb m MOweT ncnonb30Barbca p,nn nepenoca OflHoro ann 6onee HEp, 
Aiia SToro TpaHcnopTHoro Kanaka. 

B KOHKpeTHOM sapnaHTe ocymecrBneHna, noKaaaHHOM Ha cp^r.SB, ksap HMCxoAfinefi huhum 
nepeHOCHT HBfl BCH, HEfl FCCH u oamh nnn Sonee H5fl FCH b cerweHTax 310, 320 m 330 
cooTBeTCTBGHHO. KaAP BOCxoAfliA 8 ^ hmhum nepeHOCMr oa^h nnn oonee RBfl RCH m oa«h hjim 
6onee FlBfl RACH b cerMemax 340 w 350 cooTBSTCTseHHO. 3to KOHKpeTHoe ynopKAO^enwe 
M0>K8T o6ecneHt'iTb Bbinrpbiiu, onHcaHHbiM Bbiiue (HanpiiMep, CHn>i<eHHb!e 3aAepwKu a™ 
nepeASHM AanHbix). TpaHcnopiHbie KaHaiibi MoryT wwerb omnHHbie cpopwarb! flBfl, ksk onucaHO 
Hn»<e. flpyme crpyKTypbi kbapob AHP-MBP raioKe Moryr 6b:rb onpeAeneHbi n Moryr 
McnonbsoBaTbcs an* CHCieivibi BflRC MBxMBbix, ^ToxafOKe bxoaut b oQ-bew n3o6peTeHn?i. 

ct5wr,3C unntocrpupyeT BapwaHT ocyinecTB^eHns crpyKrypbi 300c kbapob fiHP-MKP/MHP, 
KOTopan rasoKe mokbt ncnorib30BaTbCH, ecnn HiicxoAH^a« ^ BoexoA^tAaa hhhmm nepeAaroTCfl c 
ncnojib30BaHneM OTAenbHbix nonoc Hacror. flani-ibie twicxoAaiMePi jiuhmm wioryT nepeAaBaibca b 
KaApe 304a HvicxapflmeiA jihhmm, a AanHbie BOCxoAfliAeM jimmim Moryr nepeAasarbcia b KaApe 
304b BOCxoA^iAeii mwm. KaApbi HwcxoAwiAew a socxoAaiASM n«Hnfi Moryr 5b!rb onpeAeneHb! 
KaK wivieioiAMe OAHy n Ty >ks Afi'irejibHOCTb (k npuMepy, 2 wtc) m Moryr BbipaBHusaTbCH Ha 
rpaHnqax K.aApa- 

KaK noKaaano na (pwr.SC, rpn rpaHcnopTHbix KBHajia hhcxoa^labm hmhhm nepeAaiOTcn 
C0BM6CTH0 b RaAps HucxoA^iAew ouhmm, a A^a TpaHcnoprHbix KaHana BocxoA^iAeii jimhuh 
nepeAaroTca cosrviecTHO b KaApe BOCxoAaLu,eii nviHrnt, flna MKP TpaHcncpiHbie Kanaiibi p,rm 

K3JKA0!/] nWHMM CpOpMHpyiOTCR C 0TJ1HH8iOU^MHCa KOA3MH CpOpiMMpOBaHMfl K3HailOB, KOTOpbie 

MOiyr 8b!i"b KOAasviM Yojiiiia, Kop,amiA oproroHaribHoro nepeivieHHoro Koacp^ni^weHTa pacujupeHMa 
(OnKP) (OVSF), KBa3nopToroHaJibHbiMH cpyHKqMfiwtn (KOO) (QOF) w t.A- flJ"i« MHP 
TpaHcnopTHbiM KaHanawi psw\ k3>kaoh nunwn HasHanaKSTC^ pa3nn^Hb!e Hacni nojiocb! hbctot p,np. 
jiuhmm. fi.na paariMHHbix rpaHcnopTHbix KanariOB b ks>kaom hmhum MoryT raK>Ke Mcnonb30Barbca 
pa3.nnHHbie eeriUHUHbi molu,hocth nepeAaHH. 

flpyrne CTpyKTypbi k3apob McryT GbiTbraioKe onpeAeneHbi A^a TpaHcnopTHbix KananoB 
mo. i - s N s< mnvii hi raK>Ke bxo t'.r b o6-beM M3o6p6T6HMS . Kpowe roro, 

mo>kho McnoribSOsaTb pasnnHHbie runbi crpyKryp kbapob A^a HMCxoA^iAefi v\ bocxoassa 6 ^ riHHwfi. 
HanpuMep, ocHOBaHnaa Ha MBP CTpyKrypa kbapob MOJKer ncnoribaoBaTbca p,nst HwcxoAfiEAefi 
jiuhmm, a ocHOBaHHas hs MKP crpyKTypa KaApOB MO>KeT ncnonb3033Tbc?i Rnn bocxoa^ias^ 

flMHMM. 
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B MMHecneAyiOLL^eM onMcaHMM npeAnonaraeTca, hto encTervia BJ1BC MBxMBbix wcnonb3yeT 
OAny nonocy '■■aciOT Ann nepefla 1 -! kbk HticxoAasneii, xaK m BOGxoA^iMe^ nwHi/M. flnss sjchqc™ 
riOKa3aHHa« na cpnr.3A crpytaypa koapob flBP-MBP ncnonb3yeren Ann cnci8Mbi BJ1BC 
MBxMBbix. Jlns schoctm Aanee B63Ae onucbiBaeTca KOHKpeiHoe BonnoLAGHHe crpyKTypbi ioapob 
flBP-MBP, fl.nn aioro Bonnou^eH^f! n,nmenhHOOTh Ka>KAoro KaApa flBP ycrraHOBneHa na 2 mc, a 
Hnc.no cmmbojiob MOPH Ha K3AP flBP flBriflercH cpyHKqwew or AnnHbi uMKnMMecKoro npecpuKca. 
ncnoiib3yeMoro fym CMMsanoB MOHP. BCH nweeT cptfKCfipQBaHHyio AnnTeribHoerb 80 mkc m 
ncnoJib3yeTfln« nepeAasaeMbix cum son ob MOHP q^KJiMHecKkiPs npecpMKCAnt-rrenbHOCTbsa 800 
hc. OcraiibHaa Matrrb KaApa flBP coasp>kht 480 cuMBonos MOMP, ecnn ncnonbayeres 
qnKnmecKUM npecpuKC ahkhow 800 hc, k 533 cwMBO/ia MOHP nnfoc 1 ,2 mkc n36biTWHoro 
BpeivieHM, ecnw McnonbsyeTca qnKfinnecKufi npecpMKC AnmenbHOCTbio 400 hc. H36biTOHHoe 
Bpeivia MO>KeT 6biTb AoSasneHO k oxpaHHOMy HHTepsany b KOHqe cenvieHia RACH. flpyrwe 
crpyKiypb! KaApOB n APyrne eonnoiAeHun raioKe Moryr ncnonbsosarbcn, vt axo bxoaht b o5bew 
n3o6peTeHna, 

II. TpaHcnopTHbie KaHanbi 

TpaHcnopiHbie xananai Mcnonbaysorcff Ans riepeAan^ Aa^Hbix pasnwHHbix rwnoB w Moryr 6birb 
KJiaccMCpMMMpoaaHbi b p,bb rpynnbi: ooiaho TpancnopTHbie KaHanbi n BbiAeneHHbie rpaHcnoprHbie 
KaHanbi. nocKonbKy o6mne m BbiAeneHHbie TpaHcnopTHbie Kananhi ncnonb3yiOTCfl Ann pa3Hbix 
nenew, Ann 3thx Asyx rpynn TpancnopTHbix KanariOB wower npi/iMeHnTbcn pa3nan o6pa6oxKa, 
K3K 6onee hoapoOho onucano Hwxe. 

06LU,ne TpancnopTHbie KaHanbi. 06iAne rpaHcnoprHbie KaHanbi BiuisoHator b ce6n BCH, 
FCCH m RACH. 3tm TpaHcnopTHbie KaHanbi ncnojibsyiOTca p,n% nepeAa^w A^KHbix ko MHOwecTBy 
nonb30BarenbCKMx repMUHanos wnn Ana npnewa Aannbix ot MH0>K6CTBa nonbaoBaxenbCKWx 
repMMHanoB. flnn ynynweHi/is HaAe>KHOcrn BCH n FCCH nepeAaiOTCfl nynicroM Aocryna c 
ncnojib30BaHneM pe>KMMa pasneceHna, Ho BocxoA«iMePi jiuhmm RACH nepeAaerca 
nonb30BarenbCKHMn TepMtf HanaMH c ncnor!b3QBaHweM pewwvsa ynpaBneHun nynoM (eonn oh 
noftaepwuBaeTCfl nonbaoaareribCKMM repMMHanoM). BCH paGciaev na M3BecTHoCi 
cpMKCHpoBaHHOw CKopocTM nepeAa'-w, T3KHT0 nonb3033TenbCKne TepMMHanbi Moryr npMHMMaTb 11 
o6pa6aTbiBaTb BCH 6e3 KaKoii-nti6o AononHMrexibHofi nncpopMai4Hn. FCCH v\ RACH 
noAAep^nBafor mho>k©gtbo CKOpocreM nepeAann, Hro8bi oGecnennTb 66nbinyK) acpcpeKTMBHOCTb. 
TepMMHbi "CKopocrb nepeAann" v\m "Ha8op CKopocrew nepeAan^i", kqk ohh HcnoribSOBaHbi 

3A6Cb, aCC0miMp0B8Hbi C K'OHKpeTHbIM KOAOBbIM pe>KHMCM (MPM CXOMO^i KOAHpOBaHMfl) M 
K0HKP6TH0M CXeMOM MOAynflLIHM. 

BbiAeneHHbie TpancnopTHbie Kananbi. BbiAeneHHbie TpaHcnopTHbie Kananbi BioiKwafOT b 
ce6a FCH h RCH. 3tm TpancnopTi-ibie KaHanbi o6bNHO iicnonb3yiOTCs a^s nepeAanii 
cnequcpMHHbix nonb30BaTenbCKnx AaHHbix k KONKpernoMy nonb30BaTenbCKOMy TepMUHany wna 
KOHKpeiHbiM nonb30BaTenbCKMM repMMHanoM. FCH v. RCH woryr AHHaMUHecKM BbiAenarbca 
no.nb30Barej"ibCKMM repMHHanaw no r»iepe Heo6xoAHMOcrn vim no wepe AOcrynHOCTM. FCH 
(npaMon KaHan) Mowei tar** ^cnonbjOBaTbCR b lUMpoKOBeu^aTenbHOM pe>KHMe Ann nepeAann 
AononHMTembHbix cny>Ke6Hbix, noHCKOBbix n uinpOKOBeiuajenbHbix coo6uneHnfi k 
nonb30BaienbCKMM TepiwHHanaw. B o6lu,sm AorionHMrenbHbie cny>Ke6Hbie, noncKOBbie n 
LunpoKOBeiAaTenbHbie coo6Lu,eHw?i nepeAaiOTca nepeA nioSbiMM cnesjMCpki^HbiMM 
nonb30B3TenbCKHMn AaHHbiMM no Kanany FCH. 

*Mi".4 MnntocTpiipyeT npuMepnyio nepeAaMy no Kananaw BCH, FCCH, FCH, RCH vt RACH na 
GCHOse crpyKrypbi 300a ioapob flBP-MBP. Ba3hhom sapManre QGyiAecreneHUfi oa«h flBfl410 
BCH m oamh HBfl 420 FCCH nepeAaiOTCfl b cenvieHTe 310 BCH vt cerweHTe 320 FCCH 
cooxBeTCTBeHHO. CerweHT 330 FCH MO>KeT Mcnonb30B3TbCff Ana nepeAaMM OAHoro wnw 6onee 
nBfl430 FCH, Ka>KAbiii H3 Koropbix mojkot npeAHasHanaxbca Ann KOHKpexHoro 
nonb30BaTenbCKoro TepMwnana vtm MHO*ecTaa nonbaoBaTenbCKuxrepMi'iHanoB. AnanoraMHO 
oahh nnn 8onee FIBfl 440 RCH woryr nepeAaearbca oahmm unit 6onee nonb30BarenbCKMMn 
TepMMHanawM b cerMeHie 340 RCH. Ha^ano Ka>KAoro HBfl FCH/RCH yKaabiBaercn cflBwroM 
FCH/RCH ot KOHqa npeAbiAyiAero cerwenTa. Psia HBfl 450 RACH Moryr nepeAaBaxbcsi b 
cerivieHTe 350 R>\CH necKonbKHMn nonbaoBaTeribCKHMM TepMHHanaMU Ann oOpamoHn?] k 
cucrewe n (unH) nepeAanw KOpOTKnxcoo6iAeH^ti, KaKonncaHO Hw»;e. 
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flflfl HCHOC ! * " " iTHbie K3H8nbl OHUCbiBSKJTCa flJlfi KOHKpSTHOii CTpVKTypb! K3flpGB flBP- 

MBP, noKaaaHHOM Ha cpnr.3A w 4. 

1 . UJwpoKOBeEMaTenbHbiPi KaHan {BCH) - HMCX0A«ma« jikhmh 

KaHan BCH ncnonb3yeTCH nyHKTOM AOCTyna flrifi nepeAanu MaaKoaoro nunoT-CMmana, nwiOT- 
cwmana MBxMBbix, h napaivieTpoB cwrreMbi k nojib30BaTenbCKHM TepiviMHanaivi. MaaKOBbiw 
nunoT-curHan Mcnonbsyerca nonbaosaTexibCKMMn repMHHanaMM p,nn no.nyneHna cucrreMHoro 
raKTupOBaHna m nacroTbi. rii/moT-CMmar! MBxMBbix Mcnoribsye res non bSOBarejibCKH m m 
TepMMHanaMM p.m oi^enm KaHana MBxMBbix, o6pa30BaHHoro ameHHaMM nyHtcra flocryna n mx 
co6cTB6HHbiMn aHTSHHaMn. MaaKOBbiH tinman t4 nurior-oin-fan MBxMBbix 6onee noApo6HO 
onwcaHbi nmie. napaweTpbi cwcreMbi onpeAensKST pa3nnHHbie CBOMCTBa nepeflan HMCxoA^iMew m 
BoexoASiAefi jiwHufi. Hanpwiwep, nocKonbKy A-ntiTeiibHOc™ cer mshtob FCCH, FCH, RACH 14 RCH 
sBJiasoTCH nepeweHHbiMM, napawieTpbi CMcreMbi, KOTopue onpeAenaiOT AnnTenbHOCTb Ka>KAoro 
m 3TMX cerMGHTOB a™ reKymero KaApa flSP, nepeAafOTCfi b BCH. 

c&wr.SA MjinsocTpupyeT sapwaHT ocyiAecTB/jeHwsf n5fl410 BCH. B stom sapwaHTe 
ocytiiecTBrienna FlBfl 410 BCH Bitnto^aeT b ce6a nacTb 510 npeawSynbi m nacTb 516 cooOiqeHiiyi. 
Macrb 510 npeawGyrib! BKJuosaeT b ce6a nacrb 512 waaKOBoro nunor-CHmajia w Hacrb 514 
rM-nor-cun-iarsa MBxMBbix. Hacrb512coAep>KS4r MaswoBbifi nnnoT-CMmaJi n hmggt 
cjjuKCMpOBaHHyK) AfiMTenbHOCTb T CP =8 mkc. MacTb 514 coAep>Ki4T nnnoT-curHan MBxMBbix m 
s^Meer (|)H!<cwpoBaHHyK! Ani/tTenbHOCTb T MP =32 mkc. Macrb 516 coAepxwT coo6iqeHi^e BCH n 
MMeer 4)i/iKCi4poBaHHyK> Am-iTenbHOCTb Tbm-40 mkc. flnnrenbHOCTb FIBA BCH cpiiKCupoBaHa 
na T C p + T M p + T B m ~ 80 mkc. 

npeaM6yna morgt ncnojib30BaTbca p,nn nepeAami oahopo win 6onee throb nkmoT-cirfmaria m 
(s4jim) whom HHCpopwiaqnn. MaaKOBbii4 nursoT-cwmaii coasp>ki4t KOHKpeTHwfi Ha6op cumbofiob 
MOAyJi«Mnn, KOTopbiw nepeAaeTCs eceswH nepeAatoiAwwin am-eHHaMM. nn/iOT-curHan MBxMBbix 
coAepxwT KOHKpeTHbiM Ha6op cmmbojiob MOAyn^MHH, KOTopbifi nepeflaeTca Bcewin 
nepeAaK)iAMMS4 am-eHHaMM c pa3nnHHbiMH oproroHarfbHbiMM KOAaMW, Koropbie sarew noaBonsrOT 
npnewHMKaM BOCcraHaB/n-iBaTbriMjior-CMmaii, nepeAaHHbiw Ka>i;Ao£s aHTeHHOii. PaaximHbie 
Ha5opbi CMMBonoB MOAynsuMi/i MoryT ncnonbsosaTbcy! &nn K4aaKOBoro nunoT-cumana m nunoT- 
c^rHana MBxMBbix. reHepi-ipoeaHMe Ma^KOBoro nnriOT-ct4rHana 11 nunoT-CMmana MBxMBbix 
6onee moapoGho onwcaHO Hi4>Ke. 

Coo6meHi4e BCH nepeHOcm kincpopMai^nio KOHCpi-irypaui4i4 cuciesvsb!. B TaonHqe 5 
nepenncji eHbi pasnnHHbie nons fljig npuMepnoro cjaop^ara coo5iueHna BCH. 
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y P n pM nn 



CflTtDOH KflS!!T«*.-!i;nTOO .'H/l; 

11,'i -ymtT.-. flocryna 

VpoDe-ib nepen.jHn ry M nocry 



. • . : : I .1. 

l\r iir^jit.H.jpr- pwi'f! nnei.-iKpp 
CrpaHmHbifi 6mt 



Ovra:-:He.iL.: vi-Tepcar a o-iia F J AC>; 

ipPHrs.Pt.i+.iP-r... LIH !PH-i-.-P! oro :i;..!icr;H.:c-, 

"0" cooa_Lie..!ia npnoiosorcj Saicao roc-f 



' - :-:t "ppM..ii'P pj.i!-.p:.psep.;o; pooCiiJjskH" 
' - ypcflpMnpiino RACH nocppiio ac fCH 

£ " HE /seflOMJKiHMK RACH 
ayHHi-ie CRC nr.* cooS j^shmm BCH 



sepBMposaHOArai eyflyuisro Mcnanbst 



3Ha>-ieH!.ie chci <a e f ncnojib30BaTbC53 a^« cnHxpoHnsaqHM paannHHbix 
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rtpoL58CC03 b nyHKie Aocxyna m noJib30BaTe/ibCKMX TepMUHanax (Hanpiiwiep. nMnoT-ciiruan, 
KOflb! CKpeM6nnpOBaHMfl, noKpbisaiou^Me Kop,h\ m t.a.). Ch6thhk K3AP03 MO^er 6biTb peann30B3H 
b BHAe 4-6wTOBoro CHBTMMKa, KOTOpbsfi CHwraei qnKjinnecKM. 3tot CH6THMK nony^aer 
npnpaiAeHne b Hanane i<a>KAoro Ka^pa flBP, h SHaneHne cner-iHKa BK/itOMaeTCfl b nojie cneTHMica 
Kaflpos. Hone CeTeeoi-i !4fl yKaabiBaer wAeHTwepKKaTop (Hfl) ce™, kotopom npMH8Ane>KMT nynKT 
AOCTyna. Hoxie Hfl Hfl yKa3biBaer Hfl nyHKia Aocryna s cereBOM Ho™ Yp HpM Fifl n Yp flpw 
□fl yKasbiBaiOT MaKCMwtajibHbifi ypoBeHb wsolahoc™ nepeAanw m >KenaTenbHbiM yposehb 

MOU4HOCTM npH6M3 3 HyHKT6 AOCTyna COOTBeTCTBeHHO. >KeJiaT8JlbHb!M ypOBBHb !V!OL!4HOCTM 

npnewa mokgt ncnonb30BaTbCH nonbsoBaTeribCKMM TepMHHanoiw p,np. onpeAenenra HananbHOM 
molmhoctm nepep,am BoexoAffiAe-K j-ihhw/i. 

Flora fljiMHa FCCH, flrmHa FCH u flrmHa RCH yKa3biBaiOT atiuhn ceriweHTOB FCCH, FCH m 
RCH COOTBeTCTBeHHO Ara T8Kyunero KaApa flBP. flnHHbi arnx cerweHTOB 3aflaiOTCH b eAUHHuax 
CMMBonoB MOPH. flnwiexibHOCTb cwMBona MOPH pjm BCH yciaHOBfieHa k8k4,0 mkc. 
AnMTejibHOCTb cwMBona MOPM p,nn BcexocrajihHbiXTpaHcnopiHbixKaHanoB (T.e. FCCH, FCH, 
RACH m RCH) sBraeTca nepeiweHHOii m 33bmcht ot BbiSpaHHoro mnaiMnecKoro npecps-iKca, 
KOiopbifi onpeAeraercn riOJieM fli im ej ibHOcrb LiUK/innecKoro npecpMKca. Hone CKOpocru FCCH 
yKasbisaeT CKopocib nepeAann, ncnonb3yeMyio pj\n FCCH n.im reKymero KaApa flBP. 

□one AnnHa RACH yKaabiBaeT fljiwHy cerweHTa RACH, xoropaa 3aA38TCs b eAUHnqax 
nHTepsanoB RACH. flnwTenbHocrb Ka>KAoro MHTepsana RACH aaAaeTca noneM Pa3Mep 
kiHiepsana RACH b eAiinni^ax cmmbojiob MOPM. Horie OxpaHHbift MHTspsaxi RACH yKaawBaer 
Be/iMHHHy Bpeivienn Me>KAy nocneAHMM nHTepsanoM RACH w HananoM cerMema BCH p,nn 
CiieAyKiLuero KaApa flBP. 3™ pa3nMHHbie norta pjm RACH 6onee noApo6HO onucaHbi Hnwe. 

Bmt noncKOBoro sbisoBa m 6ht mHpOKOBeLqarenbHOM nepeAa^n yKasbieaiOT, nepeAanbi nw b 
reKymewi KaApe flBP Ha FCH CGOOLAeHwa noMCK03oro Bbisosa -a LiinpoKOBeiAaTenbHbie 
cooGiAeHMH. 3th AQa 6nTa Moryr ycTaHaBnwBaTbca He3aBncnivio atis KajKAoro Kaflpa flBP. But 
yBeAOiwneHHH RACH yKaabiBaer, nepeAaHbi m no KaHarty FCCH b reKymeivi Kaflpe flBP 
yBeAOMiieHMfl nrm HSfl, nepeAaHHbix no Kanany RACH b npeAbiAyiM^x KaApax flBP. 

Hone CRC BKntonaei b ce6a 3HaHeHne CRC (uMKnunecKoro KOAa) ppa scero coo5iAeHMfl BCH. 
3to 3Ha^enne CRC mo)K6t ncnonb308aTbcs nor;b30BaTeribCKMMn TepMiiHanaMsi n,nn 
onpeAeJieHMiH, askoa^POB3ho tih cooGiAeHwe BCH KOHKperHbiM oGpaaoM (T.e. xopoiuo) vuw c 
omn6i<oPi (r.e. ciepTO). Ro/ie SaBepiuafOiAHe 6nrb! BKriKssaer b ce6?i rpynny Hyneii, 
Mcnonbsyewbix p,nn c6poca CBeproHHoro KOAepa b M3secTHoe cocTO^HMe b Konqe cooSiASHns 
BCH. 

KaK rsoKasaHO b Ta6/inqe 5, cooOiyeHHe BCH BKJiKwaeT b ce6a b ue/iOM 120 6mtob. 3tm 120 
6htob Moryr nepeAaeaTbca cuMBonar.iM MOPH c McnonbooeaHneEvi o8pa6oTKn, Qonee hoapoSho 
onwcaHHOii hh>k6. 

Ta5nwqa 5 noKa3bisaeT KOHKpeTHbifi sapnaHT ocyiAecTBneHk!?! cpopwaTa a-hs coo6u\eHm 
BCH. Moryr TaiOKe onpeA8n«TbC« v, McnoribaoBaTbca HHwe cpopwarbi coo6iAeHHH BCH c 

MeHbLUHM HUCTiOM H0T18M, A0n0nHMT6ribHbiMM H (HJlkl) APy™MH HOJlflMM, 'A 3T0 BXOAMT B 06lDeiV1 

n3o6peTeHna. 

2. fipaMOii Kanan ynpaarieHna (FCCH) • HucxoAHiA.as smnm 

B sapnaHTe ocyiAecTsneHi-ia nyHKT AOCTyna cnocooeH BbiAenaTb pecypcbi a™ FCH (npawioro 
Kanana) v\ RCH (oSpaTHoro Kanana) na noKaAPOsofi ochobb. FCCH kicnonb3yeTcn nyHKTOM 
Aocryna A-ns nepeASMM pacnpeAe.neH^s pecypcoB f\n» FCH h RCH (r.e. HasHaneHMS KaHanos). 

<bwv.5B MJinKDCTpupyeT BapiiaHT ocytAecTBrseHM» nSfl420 FCCH. B stom BapwaHTe 
ocymecTBTieHu^ FIBfl FCCH BKnhowaeT b ce5yi TonbKO sacTb 520 p,nn coo&meHMiR FCCH. 

5 erne FCCH imes\ lepeweHHyio AnwTejribHOCTb, KOTopaa woxeT MenaTbca ot KaApa k 
KaApy b 3aBMCMMOCTM ot Beju-iMUHbi nHCpopMaqHH nxiaHnpOBaHna, nepenocuMOw no Kanajxy 
FCCH An s 3Toro KaApa. flrsnTenbHOCTb coo6Lu,eHna FCCH paana neTHOMy Hkicny cwMBonoB 
MOPH n 3aAaerca nonew flnnna FCCH b coo6u^eHnn BCH. flnwTeribHOCTb coo6u4,eHHM, 
nepeAaHHbixc iicno.nb30saHneM pe^Ma pa3HeceHk!?i (Hanp^Mep. coo6tA6HHM BCH w FCCH) 
33AaeTca b hbthom «Hncne cmmbojiob MOPH, noTOiuy mto pe>KM!Vi pa3HeceHMH nepeAaeT cuiviBonbi 
MOPH napaMM, KaK onwcaHO hm>k8, 

B sapnanre ocyiAecrBneHna FCCH MoaceT nepeAaBarbca c ncnonbSOBaHneM neTbipex 
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B03M0>KHbi> i epeAanw. KoHKpeTHas CKopocTbnepefla^n, kicnorib3yeMan Ana nBfl 

FCCH b Ka>KAOM Kaflpe flBP, yxa3bfBaeTCs nonesa PHY Pe>xwM FCCH cooSiAeHwn BCH, Ka>Kflas 
CKopocib nepeASHU FCCH coorBei ci Byer KOHKpeiHofi koaobok CKopocrw h KOHKperHOw cxewe 
MOAyiiflL|nn n accoqi^npyeica flanee c kohkpcthwm p&kmmom nepeAann i ai noi aaano b 
Ta5nnue 26. 

Coo6uj,eHwe FCCH mo»bt BKHKDMarb b ce6n HOJib, oahh hjih mho>ksctbo MHCpopMaMMOHHbix 
3.n8M8HT0B (143) (IE). KajKAbiw MHCpopwaqnoHMbifi aneMeHT moxst 6biTb acconHnpoaaH c 
KOHKpeTHbiM nonb30BaTejibCKMM TepMMHanoM n mowst McnonbaoBaTbca ana oOecneneHkiPi 
nHCpopMaqni/i, yKaabiBasoineii HasHaweHt-se pecypcoe FCH/RCH p,nn aroro nonbsoBaiejibCKoro 
repMMHana. TaQsm^a 6 nepeHwcnseT paannHHbie norm A-ns npniviepHoro cpopMara coo5iAeHn« 
FCCH 



v«fv!GPM-mo5jJ3!:lMFCCH 



Hone N JA'3 yKasbisaei hmcjio nHCpopMauMOHHbix anewieHTOB, BfcmonenHbix b cooSiqeH^e 
FCCH, nocnaHHoe s TeKymeM KaApe flBP. AJ"m icax<Aoro tmcpopMautiOHHOio 3JieMema (H3) (IE), 
BKJiiOHeHHoro b coo6uj,eHne FCCH, no.ne Tm H3 yKaabieaeT KOHKpSTHbin Tun 3TQro H3. Hkscnc 
twigs H3 onpeAenserca Ana McnorsbaosaHMa, mo6bi BbiAenaib pecypcbi p,m paanbix twiob 
nepeAa^, kbk orincano hm>k6. 

Hone Mfl YflC nA©HTncpnqMpyeT KOHKpeiHbi^ nonb30BaTe/ibCKMM TepMwnan, a™ KOioporo 
npeAHa3HaH8H HHCpopwanHONHbiPianeivtSHT. Ka>KAbiM noJib30BaTeribCKnii repMMHan 
perncTpupyeTCfl nyHKTOM Aocryna b nanane ceaHca cbh3h, \a nymcr Aocryna naaHa^aeT ewy 
yHUKaribHbiPi Hfl V'flC. 3tot Hfl VflC ncnonbayexca, mtoGb! MAeHTMCpuquposaTb 
nojib30BaTenbCKMM TepMHHan b npoqecce ceanca. 

flora ynpaajTieHnw ncnojib3yiOTCH pf\» nepeAann nHCpopwaqnw na3HaneH^« KaHaiiOB pjm 
noxib30Barej"bCi<oro TeprvinHana m 6o;iee hoapoOho onucanbi Hi-Dice. Hone 6mtob 3anoiiHOHsia 
yKa3bi3aei AOcraTo^Hoe nucno aanoriHHtOiAwx 611x08, HToobi o5iAas ftnwna coo6ineHwa FCCH 
6bina paBHa neTHOwy nucny CHMBonos MOPH. Hone CRC FCCH BKJiKwaeT b ce5a SHaneHwe 
CRC, Koropoe MO>KeT 6biib ncnonb3osaHO ncjibscBaie/ibCKHMn TepMiiHaxiaMM, moObi 
onpeAennTb, AGKOAHpoBai-io m coo6meHne FCCH npasmibHO htm c oujh6koh. Hone 
aaBepmatOiAMx 6htob BKJiKwaeT b ce6a Hynn p,na c6poca caepTOHHoro KOAepa b n3BecTHoe 
cocroflHue b KOHue cooOmeHna FCCH. HeKoropwe msstmx nonew oonee hoapoOho onucaHbi 
Hume. 

P^A pe?KHMOB nepeAa'-in n oaas p>kh saeTCH CHdeE^oii 5J1BC MBxMBbix a™ FCH v\ RCH, k3k 
yKaaano b Ta6nnu|e 1 . KpOMe yoro, nojib30BaTenbCKMft TepMMHan MOJKer 6birb aKTMBHbiM mu 
HaxoAMTCfl b pe^Kuwie OKHflaHMH b npoMecce coeAHHeHMs. TaKMM o6pa30M, p^A throb i/!3 
onpeAeneHb! ppa ncno/ib30BaHMfl npw pacnpeAeneHwn pecypcos FCH/RCH pjm pasriH^Hbix 
TunoB nepeAan. B TaSiwue 7 nepesncneH ■■ p/vep— 111 Ha6op ts^hob H3. 



VseflOMneHweRACH 
Pexaw ynpanneHi«i ny-- 



6 flyLp - 10 
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flns Tunoe 1/13 0, 1 m 4 pecypcbi BbiAenstCTCs KOHKperHOMy nonbsoeaieribCKOiViy repwiMHany 
K3K a,na FCH, tbk m flrin RCH (j.e. b nape KaHanoB). fi,fm H3 ™na 2 MUHn^aribHbie pecypcbs 
BbiAenaiOTG?? nonb30BaTenbCKOMy repivsMHafiy b Kananax FCH n RCH, nroGbi coxpaHSTb 
GDHOBiiSHi-iyK) oqeHKy nMHMM. npuwiepHbSM cpopwiar Alia Ka>KAoro Tuna \A3 onucan HMwe. B 
o6!i4eM cnynae ckopocth nepeAann m fljiMreiibHOc™ flrm FCH m RCH wioryr 6biTb Ha3Ha^6Hbi 
nonb30BaTanbCKMM TepMktHanau wesaBwcKMO, 

A. TVsnbi 1/13 0, 4 - Pe^HM paaHeceH^ff - yrspaBrseHHs ny40M 

Turibi H3 0 w 4 ncnojibayiOTCfl A^a BbiAeneHHa pecypcos FCH/RCH Ana pernios pasneceHMS 
m ynpaBneHwa nynoM cootb8tctb8hho. fl/ia ycnyr c (jjMKOipoBaHHbiMM hm3kmmm ckopoctsimm (k 
npniviepy, peneBbix) CKopodb nepeAanw ocraeTC?! cp^KCMposaHHOM b npoAonweHi/ie BbsaoBa, firm 
ycjiyr c nepeweHKbiMM ckopocthmu nepeAann CKopocTb nepeAaHH mokbt Bbi6nparbCH 
H63aBHCMMO nnx FCH m RCH, H3 FCCH yosbiBaeT MecrononojKeHne FIBfl b FCH h RCH, 
Ha3H3H6HHbix nonb30BaTenhCKOMy TepMMHany. B Taonwue 8 nepenncneHbi pasnwHHbie norm 
f > 1M( | H r »i -f 1 i i ui i 1/13 

Tn" 0 H 4 H3 FOGH 

nafleB/napaMerpae £)™t»a (8s<r)i 



ClCODOCTb RCH 

=ery-n >oe a c i -x; - -us RCH 

VapHKHKHHK MOIIiHOOTh*, RCH 



Ca»»r RCH ot we/ia maps ;,BH is cxMsonas :ViOPH; 
PasMep npeaMfiynu RCH (b cMMBonax MOPM) 
CicopocTb nepefla^K fsn>- RCH 
HapaMaTp Lt:ry'-!.p3t'.:: li -:> poa -an:: ,: ars RCH 
EwiuynpaBneHuo M«i^t>cn.K>An» RCH 



nonn Cabmi" FCH m RCH yKa3biBaH>r BpeweHHOH cabh;- or Havana reKymero KaApa flBP atih 

HHUqHHpOBaHHfl FIBfl KaHanOB FCH Vi RCH COOTBeTCTBeHHO, Ha3HaHeHHb!X WH0OpMaLj;iVIOHHblM 

sneMeHTOM. Fiona Ckopoctb FCH m RCH yKasbisasor CKopoc™ nepeAann ppn FCH w RCH, 

COOTBQTCTBGHHO. 

flans Tun npeaM6yribi FCH a RCH yKaabisaiOT paawiep npeawSynbi b FIBA a™ FCH n RCH 
C00TB8TGTBSHH0. B Ta6nnu;e 9 nepesncneHbi SHa'-ieHna p/tn nonew Tun npeaM6ynbi FCH h RCH 
n CBfl3aHHbie c humm paawiepb! npeaMOynu. 



Hone PerynnpoBKa CHHxpoHtvoauntf RCH siaiKwaer s ceoa ,-•.»?.: oir; a. ncfionbsyetviux ah« 
peryntipoBRM OAHXpOHvi'saum nepeaa«-i/i socxoAflmew aukhm or no.nb30Barej-ibCK.oro repMMHa/ia, 
kiAeHTucpivsAnpoBaHHoro no.neivi /1/H YflC. 3ia peryxiMposKa cnHxpoHM3auM^ ncno.nb3yeTca p,rtn 
CHM«eHnn nowex b crpyKrype ocHOsaNHbix Ha flBP ksapob (t3khx ksk oamh, noKasaHHbifi na 

Cptfl *<V, ( ^ e, / , ' i IPXOASf UJjGM jlUHMW KBJ1S?tCTCH Ay^^GKCHblMfi C 

B08M6HHbiM pasAeneHneiw. B Ta6.nwMe 10 nepeHHCfieHbf 3HaneHMfl a/is nona Peryrtnposi<a 
cnMxpoHH3aL4nn RCH m accounnposaHHbte c humm a8^ctbmp. 



TaSnm 

OiwcaHMS 

T< =:.y::.yv; - :■■<".'.'- O 

: !\::c -: r- >-s-o : <■ •■•>■ .< !?....< a 3 - ; so. <o .is as.: - \- 
nopoaa^n rocxoflSLMCM nH.iuM no 1 ( 
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none YnpaBJieHi/ie MOinHOCXbio RCH BKJiKwaex b ce5a p,sa 6wxa, wcnor,b3yeiv.bie firm 
perynnpoBKM womaocxw nepeAanw b nepeAane BOCxoAauiew jiwhwm ot wAeaxwcpwi^poBaHaoro 
noJib30Bai8JibCKOio repwuHa/ia. 3xo ynpasneHne MOiAHoexbic ncnoab3yexca p,n» CHn>KeHwa 
noMex b BOCxoA^iMefi jimhhw, B Ta6miu,e 1 1 nepenwcjieHbi SHaneHHfi Aaa nona YnpaaneHne 

MOlMHOCTbK ) RCH W aCCOHMUpOBaHHbie C HHMH fleMCTBHS. 



SO : "oi-.ep.xusaTb -eKyiiftiio . 

01 > -on . ) T u , 

1 o y«eH(Mumn> moupocr* neper,?:- 
\ i i syeTca 



HaaHaneawe KaaanoB Aaa nASHnicpni^ipoeaHHoro nonb30BaTeribCKoro xepMMHana wcmex 
6birb o6ecneneHO paanMHHbiMM nyxaMM. B Bapwaaxe ocyiAecxsneHwa noabaoeaxeabCKOMy 
xepMnnany Ha3Hanatoxca pecypcbi FCH/RCH xoxibxo axis xeKyiAero KaApa flBP. B APyroiw 
Bapn3Hxe ocymecTB/ieHUH pecypcu FCH/RCH HaaHanatoxcH TepMMHanyAna Ka»floro Ka^pa flBP 
AO rex nop, noKa He npon3oiiAex OTMeaa. B eii^e q&hom Bapwaaxe ocymecxBneHMa pecypcbi 
FCH/RCH H.a3Hanasoxcs nonbaoBaienbCKO^y xepMUHaay Aaa Ka>KAoro rv-aoro KaApa fiBP, nxo 
ynowwHaexca kbk nnaHMpOBaHne c fleqHMaqweti (npopewMBaaweM) Kaflpos flBP. Pa3J-innHbie 
runbi aasHaneHna MOiyr yKaabisaxbca noneM Tun HasaaneHwa b iiacpopMaMaoaaoM anervieHxe 
FCCH. 

B. T.!4nJ43 ^ 

Tun ^3 1 acnonb3yexca A^a BbiAeneaaa pecypcoe FCH/RCH nonb30B8TenbCKMM 
TepMMHajiaw c ncno;ib30saH^e(w pe>KMwia npocrpaHcrseHHoro MyjibrwuieKcapoBainwa. CKopocrb 
nepeAanw Ana 3tmx nonbsosaxeabCKnx xepMMHanoB asnaexca nepeivieHHOH n mokst 
Bbi6apaxbca H63aBHc*iM0 Ana FCH n RCH. Ta6nwna 12 nepen^cnaex pa3J"innabie nana 
npMMepHoro HHCpopMai (noHHoro sneweHra Tiinai/13 1 . 



Tun H3 

Ulcvi'J ' /, . ,-.,>n;, ,c;;;i:ci::,<:i<'j:/y r-.ipuxK.IR'/ 

iCscixr FCH oi ~ax<ma tappa flBP (B cwMUcnax MOPM) 
'■:y.cp-A:i., repwj»iii <v« rposrsa ouro 1 1 ; 

CHWNll, rsiy^luam; r [!(!. ;i:i-«:TBHH.<. ? R 

CwpocTb repeaaNa ana -pooTpanc?Bennoro -cana-a 3 f ( 
jOapocn. -spear.'iii a -peep* icicsiMorc. omsrs -I K 
Canar RCH '"'T n.-»ar.? «,Tp~. : ",R-' :s5S--s k^OP«> 
Pajwep npoa:.-6y."b! RCH ;.j c.t\:>v."ax V'CPM; 
CKcpocTb r^pefls-i!. i -pac:ps :<:-'ljO! i: :crc i i i K( 



Ckcp.-jf.Tij repep;:?-!;; ;-poc tpc iciccikioc:.- «i!c;-f 
HspaucTp l cfy/iupcP!.;; j 5/npi i 3 RCH 

'.MpCJr.pB.IIJO.Jo-U nr; O'fP jlllf! i O Uf; IC.m -jJoBrfH 11 ^ 



•■■:.-r.T!. - ...cr;;:. i. ■ i- ■• :: 
Ci opec-b nocc-p.r-HOToeii-K-ro :<■:• 
Cflswr RCH 
fun npeawSynf-: RCH 

ClfOpOCTb nDOCTpSIICTBC-ii iCTC <3 

CKOpOCTb npOCip8HCfBeB-»IO S3 
Cl'.OpCf j lipOCTp !C! LI Ik ■ 

>aj ... i" 

flna ™na H3 1 CKopodb nepeAaMM Ana Ka*Aoro ripocxpaHCiBeHHoro KaHana mo>k8t 
Bbi6nparbCH He3aBncwM0 Ha FCH m RCH. HHrepnpexaqiif. CKOpocxeii nepeAanw Ana pewwvia 
npocxpaHCTBGHHoro MyxibTunneKCMpoBaHMH cocxonx, b oGlag!.-!, b xom, hto oi-sa mo^gt 
onpeAenarb CKOpocxb nepeflaan na npocxpaHCxseHKbiM Kanaa (Hanp^wep, flaa 
npocipaHCXBeHHbix KanariOB ancaow ao nexbipex s sapwaHxe ocyiAecxB-neHna, noKaaaaHOM b 
Ta8ii«ue 12), CKOpocxb nepeAanw aaAaexca iok np^xoAaiuaaca Ha coScxeeHHyK) p^OAy, ecan 
nepeAaxHMK Bbmoanaex npocxpaHCXBeHHyso o6pa5orKy flaa nepeAanw Aaaabix aa eo6cxBeHHbix 
MOAax. CKOpocxb nepeAanw saAaexca aa aaxeaay, ecaw nepeAaxnifiK npocxo nepeflaex AaHHbie 
nepeAasoiAMMn aaxeHaaMn, a npwewtHMK Bbinoaaaex npoexpaHCXBeaHyK) o6pa6oxi<y, nxo6bi 
BbiAeanxb m BOCCxaaoBwxb AaaHbse (Ana pe^Kwivia npocxpaHCXBeaaoro MynbxunaeKCupOBaawa 
6e3 ynpasaeHUR nynow), 
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!/3Hcj30pMaqMOHHbiM anewseHT BKnrOMaeT b ceoa CKopoc™ riepeAann a™ Bcex paapeujeHHbix 
npocTp3HCTB6HHb!x Kananos m Hynn - flfis He paapeiueHHbix. HonbaoBaTenbCKne TepMUHanbi c 
wenee ".bm HeibipbMH nepeAaioiAMMn ameHHaivin ycTanaBJinBSiOT He^cnoxib3yeMbie nous 
CKOpocin npocTpai-iCTBeHHbix KananoB FCH/RCH b Hynb, flocKOJibKy nyi-iKT Aociyna CHa6>KGH 
HeTbipbMfl re^t- t Y-i"~> a ! i' BnreHHafv n nonb30BaTenbCKMe TepMMHaxiw c6oiiee h6m 

HeibipbM?! nepeflaroiUMMH aHieHHaiviM Moryr ^cnoribsoeaib mx a^s nepeAan^ HesaswcuMbix 
hotokob AaHHbix HMCiiOM ao '-ieibipex. 

C . Midi 2- JXemy m bM pesm 

Tun 'A3 2 ncnoxibsyeTCH p,nn o6ecne^eHna nHCpopMaqnn ynpaBneHns fljia nonbaoBaTenbCKMx 
repwiMHaj-iOB, AeiiciByiOiAnx b cocroyiHtin fiexypnorQ pemiMa (ons/ieaHHoro h m>k6) . B sapwaHre 
ocymecTBriehMs, KOiAa noxib30BaTe/ibci<nM TepMi/iHari HaxoA^Tca b cocrosHt'iH gexypHoro 
pemmia, ynpaBnaroii^e seiaopbi, iicncnbsyeMbie nyHKTOM Aocryna ii nonb30BaieribCKHM 
TepMS-iHanoM ahs ripocrpaHCTBeHHOfi o6pa6oTKH, HenpepbiBHO o6H03n«K)TC?i tbk, mto nepeAa^a 
AaHHbix mo>k6t HaHMHaTbcsR 6biGTpo, KorAa 0H3 B03o6HOBi:aeTCfi, B TaSiinqe 13 nepem-icneHb! 
paannHHbie n orm npuMepnoro MHcfoopMauiiOHHoro 3ne^6riia Tuna k13 2. 

Ta5nnLia 13 

Tun H3 2 FCCH 

Hs-iBawm nonaSi/napaMSTpos ^jihks (out) Cwmcshswi 
r«n H3 4 Tun H3 

CflBKr FChi 9 Cas><r FCH ot titans <33pa «Bf= ;b chmbc,- 5 x MOW) 

Tun npeaM6yjit,i FCH 7 Pas«ep npK.-.ufiyns-j FCH .> cuv.Bo.nax WORM; 

jcflBiirRCH 9 Cr 

!an npea«6ynu RCH ^ •• 1 V * n d^t-M) 

D. TMn.M3 l.-.5b!CTpQe 

Tun i/13 3 iicnoribsyeTcq, moSbi oSecneMMib 6biCTpoe yBeAOMneHHe a™ norib30BaienbCKi-ix 
repMUHanoB, nbiraiOtAHXca nany-iWTb Aocryn k cucreMe sepes RACH. MroGbi nonyHnib Aocryn k 
cucrewie kijim nocnaTb KopoiKoe coo6tAeHMe i< nywtay flocTyna, nojib30BaTenbCKMki repMUHan 
mo>k6t nepeAasaTb DBfl RACH no BOCxoA^iAePi ™hmm, flocne ioro kbk nonbsoBaTenbCKnti 
TepMHHan nocbiiiaeT FI5& RACH, oh o~cne>KH3asT BCH, HTo6bi hsPstm, ycianosneH m 6i.1T 
yBeAOivineHna RACH. 3tot 8mt ycraHaB/inBaerca nyHKrow Aooryna, ecnki KaKOM-nn6o 
nonbaoBaTenbCKMM repsvuiHan ycneLUHO nony-inn Aocryn KCMCieMe, n yBeAOM.neHne nocbmaeTca 
Ana, no wieHbtiiew wiepe, oahoto nonbaoBarenbCKoro repp/Hinana Ha FCCH, Ecnv\ 3tot 6;it 
ycranoBJieH. ro noi'ibaoBarejibCKUM iepMHHan o6pa6arb!Bae"E FCCH p,nn yseAOMJieHMa, 
noc/iaHHoro na FCCH. i4HCpopMat4MOHHbie sneMOHTbi r^na H3 3 nocbiriatorc?!, earn nyHKT 
Aociyna JKenaeT yseAOM^Tb, hto oh npaennbHO AeKOAnpOBan FlBfl RACH ot nonbaoBaranbCKHx 
TepwiwHanoB 6e3 HaaHaneHMs pecypcoB. Taoxinsja 14 nepeMMCjiaeT pa3Hb!e nona np«!viepHoro 
^HcJjopwiaqi.'SOHHoro dr.eveura runa i/13 3. 



fljimia (S><7) 
Tun H3 4 Tun M3 

nfi y,[;c 1 0 

5 < ^ ■ i' i 1 

EAMHCTBeHHbiM hom MHOwecTBO TunoB yseAOMxieHMs MoryT onpeAexwTbcn n nocbmatbca na 
45 FCCH. K np^P/iepy, Moryi 6b!Tb onpeAeneHbi 5bicipoe yBeAOK'Uienwe v\ ocHOsaHHoe na 
Ha3H3H8HHk! yB8A0iviJieH!.ie. Bbicipos yseAOMfieHne mtokot ncnonbsoBaibca, HTo8bi npocio 
yseAOMMTb, mto flBfl RACH npMHar nyHKTOM Aocryna, ho mto norib30BareribCROMy -TepMUHany He 
HaaHaneHb! HMKaKMe pecypcb! FCH/RCH. OcHOsaHHoe Ha Ha3H8HeHM^ yeeAOM/ieHne BKmcnaeT b 
ce6a HasHaneHna p,nn FCH m (mum) RCH Ana xeKysAero KaApa flBP. 
so FCCH moxot BonnoLLj,aTbca APyrwMM cnocooaMM m mo>k6t iaK>Ke nepeAasarbcsi pa3nnHHbiMM 
nyTHMM, B oahom BapnaHie ocyiAecTs.neHra FCCH nepeAaercH Ha eAUHCTBeHHofi ckopocth 
nepeAa^w, KOTopaa ckirHajin3HpyeTCf) b coooiAeHMn BCH. 3ra cicopocib MO^ei BbiOnpaTbca, 
Hanpuwep, Ha oghob3hm!4 ca^oro hmskoto OTHOiiieHMSf cuman/iiiyM-M-noMexa (C/lii) (SNR) Boex 
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no.nb30Baier!bCKi.ixTepivi^HajiOB : p,na KOTOpbix b TeKymeiw KaApeflBP nocbmaeTca FCCH. 
PaaHbie CKopocrw nepeflann Moryr HcnonbSQBaTbcsi a^h pasriUMHbix kbapob flBP b 3aBncwMOCTw 
ot ycjiOBnii HMiviaK)tMMx nonbaoBarejibCKnx repwm -^flBP. 

B ApyroM BapnaHTe ocyiAecTBXiGHHS FCCH BonxiQLuaeTca co mho>k6ctbom (k npuwiepy, 
MeTbipbMfl) noAKaHanoB FCCH. Ka>K,qbiM noAKaHaxi FCCH nepeAaeTcn Ha otj-mmhom CKopoc™ m 
accoM^MpyeTca c otjihhhum rpe6yeMbiM C/LLI a™ BOCCTaHoeneHra 3roro noAKaHana. 
noAi<aHaj-ib! FCCH nepeA3K)TCfl no nop«AKy or Hanmi3ujeM CKopoc™ k HaMBucwefi ckopoctm 
nepeAa'-iw. Ka>KAbm noAiOHan FCCH MoweT nepeAasaTbc?! mjim He nepeAaBaTbcs b saAaHHOM 
KaApeflBP. rtepBbifi noAKaHaxi FCCH (c HanHMSiuefi CKOpocrbKs nepeAa^n) rsepeflaeica nepsbiM 

M M0>K6T npMHMMaTbCH BC8MH nOJ1b30BaTeJlbCKMM»l T6pMMHa/18MM. 3T0T nOAK3HaX: FCCH 

yKa3bfBaer, 6yA6T m nepeAaBaTbca b TeKymewi Kaape flBP Kaagabsii us ocraxibHbix noAKaHanoB 
FCCH. Ka>KAbiM noJib30B3TersbCKnfi xepivwHax! mojkst o6pa6aibiBaib nepeAai-iHbie noAKaHaxibi 
FCCH, 4io6bi noiiynnTb CBOfi MHCpopMaMMOHHbtM aneweHT FCCH. KawAfaiw noxibSOBaTexibCKWH 
TepM^nan MO>KeT 3aBepwnTh o6pa6oTKy FCCH, ecnn npowcxoAHT cxieAyK3iA.ee: (1) otk33 
ASKOA^POBaxb TeKyiAMM noAKanaji FCCH, (2) npiieM CBoero nHCpopMaM^OHHoro sjieweHTa FCCH 
b reKyLA8M noAK.aHaxss FCCH mm (3) 3ce nepeAaHHwe noAKanaxibi FCCH o6pa6oxaHb!. 
rionb30BaTejibCKnii TepMMHan mo>kst aasepiiiaTb o6pa6oTKy FCCH, kqk ranbKO oh crajiKHBaercH 
c OTKaaoM AeKOAnposaib FCCH, noTOMy hto noAKananbi FCCH nepeAatOTCH c HapacTawiAMMw 
CKopocrnMn nepeABHw H ManoBeposiTHO, MTo6bi noxib30BaTexibcia/iM TepMMHan CMor 
ASKOAnpOBarb nocneAyiomne noAKaHanw FCCH, nepeAaHHbie na 6oxiee BbicoKnx CKopocrax 
nepeAann. 

RACH Mcnonbayercfl nonbSOsarenbCKHMM TepMMHanawiM a.np. noxiy^eHKfi Aocryna k CHCreiwe w 
nepeAann kopotkhx coo6meHnii k nyHKry Aocryna. Pa6ora RACH SasnpyeTca na 
cerMeHTHpoBaHHOM npoiOKone cxiy-iawHcro AOdyna Aloha, KOiopbw onucaH Hkixe. 

<£>nr.5C unjiwcrrpupyeT aapwanT ocysAscrBneHna HBfl 450 RACH. B stqm BapwaHie 
ocyiAGCTSJieHHfl HBfl RACH eKxnoMaer b ce6?i Macrb 552 npeaw6ynbi v\ nacTb 554 coo6iAeHMH. 
MacTb 552 npearvi5ynbi mo>k6t i.icnoxib30BaTbca p,na nepeAann ynpaBxifleMoro 3ranoHa (T.e. 
ynpaB^neMbifi nnxiOT-ctin-ian), ecxiti nor;b30BaTenbCKMfi TepMMHan CHa6)KeH mho>k8CT8QFi<i aHieHH, 
ynpaBrmeMbi^i araxiOH HBxiHeTca riMxiOT-CMXHaxiOM, coctokwmm n3 Ha5opa cmmboxiob MOAyJi«Mnn, 
KOTopbifi noABepraeTca npocrpaHCTseHHOM o6pa6oTKe nepeA nepeAanefi no BOCxoAaiMePi nnHnw, 
ripocTpaHCTseHHasi o6pa8orKa nossonyier nwnoT-curHany nepeAaBaTbcs H3 kohkpsthom 
coGcTseHHoii MOAe Kawana MBxMBbix. OSpaSoiKa a^^ ynpaenaeMoro 3ranoHa 6o;iee hoapoSho 
onucaHa hh>k6. Macrb 552 npeawi6ynbi nweex cjiUKCMpoeaHHyK) Ai'i^TenbHOCTb n3, no MeHbiuew 
wiepe, 2 CMMBonoB MOPH. Hacrb 554 coootAei-Ma necer coo6la8hh8 RACH m nMeeT 
nepeweHHyK) A^^TenbHOCTb. flnnrsrfbHOcrb HBfl RACH ssnFieTCff, tskum o6pa30M, 
nepeweHHOM. 

B sapwaHTe ocyLAeciBxieHMa RACH noAAep>KH3aK)TCs nerbipe pa3nnHHbix ckopoctm 
nep8Aa L :n. KoHKpeTHaa CKopodb, HcnonbayeMaa Ana Ka>KAoro cooSLneHMB RACH, yKasbiBaeics 

AByx6MTOBblM HHAMKaTOpOM CKOpOCTM A3HHbiX (HCfl) (DRI) RACH, KOTOpwfi BCTpaWBaeTC?! B 

nacrb npeawoyxibi HBfl RACH, ksk noKaaano Ha qttwr.5C. B eapnaHxe ocyiAeciBxieHMH Ana RACH 
TasoKe noAAep^^BawTCH neTbipe pa3xiKHHbix paswepa coo5iAeHn«. Pasiviep coo6Lu,eHn,q RACH 
yKa3biBaeTCfl noxieivi flnkSTexibHOCTb cooSiAeHwa, BKxiKj^eHHbiM b coo6iA6HMe RACH. Kaunas 
CKopocTb nepeAann RACH noAAep»^iBaer 1, 2, 3 wm 4 paswepa GooSiAeHiia. B Ta6xiML(e 15 
nepeHncji8Hbi qeTbipe CKopocru nepeAann RACH, CB?i3aHHb!e c hmmh napawieTpbi KOAMposaHMs w 
MOAyriflqnn n pa3Mepbi cooStueHiw, noAASP^saeMbie yxmm ckopoct?imm RACH. 



CKopoc™ nepssa^B RACH 
0,25 0,25 BPSK 



9S6MTOB 31 




:i5/:s>L;a 15 



0,5 



SPSK 



(1.1) 
(1,-1) 



8 



3841 



7k;i 6wtob 



0.5 



2 



16 QAM 



2 



Coo6u4eHiie RACH coAepxaiT KoporKwe coo6!A8Hna -<a sanpocw Aocryna ox 
noxib30BarexibCKoro "repEvWHaxia, B Ta6nnqe 16 nepenncxieHbi pasnwnHbie noxia npuMepHoro 
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cpopiwaTa CQo6EAeHwa RACH w pa3Mep Ka>Kfloro nona a™ Ka>Kqoro K3 neTbspex pasnn^Hbix 
pa3wepo8 cop6uAeHMH. 

TaSrmya 16 

tft/nspsMS pos Paasiopu cooBinsHna RACH 

96 6aron 192 6ms 334 6iiTa 76f - 

' R6fl MAC 

MA yflc 

H,H KMrspuana 



none flfiM-enhHOCTb coo6i!^eHH5i vKasbssaeT paawep cooo^eHna RACH. Hone Tun HSfl MAC 
yK33biBaeT tmr coo6^6hms RACH. Rone i/l^yflC eoAepxwr YflC, kotophm eflitHCTBeHHbiM 
o5pa30M MAeHT^cpMMMpyerno.nb30EaTej"!bCK!.iti Tep!vi^HaiL nocbinasoLAnw coo6u4,eH^e RACH. Bo 
spews?! HanaxibHoro Aocxyna k cucTeivie yH^KanbHbiii Hfl Yfl,C ne HasHaneH norib30BaieribCKorviy 
TepMHHany, B stom cnynae peniCTpaMHS H$ YQC (k npuwepy, KOHKpeiHoe 3na4eHne, 
3ape3epBMpOBaHHoe fliis ue.neK perecrpaqMn) Mower 6birb BKnKHena b none Hfl VRG. Hone Hfi 
i^Hiepsana yKaabisaer ynpasnasoiUHPi MHrepBan RACH, na kgtopom 6bin nocnan HBfl RACH 
(cnHxpoHwaauns w nepe^a^a RACH onucbisaeTca hi/Dks). floxie rioneanas Harpyaso BKrw-iaeT b 
ce6a HHCpopwiaL(HOHHbie 6nib! &!va cooGiAeHna RACH. Done CRC coAepwm- 3H3MeHMe CRC a™ 
coo6iAeHL<ia RACH ; a none SaBepmasoLque 6itTbi Mcnorsb3ye"rcs c6poca csepTOHHoro KOAepa 
Ana RACH. Pa5oTa RACH cosMecTHO c BCH w FCCH p.m Aocryna k cucreivse 6onee noApo6HO 
onwcaHa Hime. 

RACH rasoKe mokbt 8bii"b pea;in30saH K3K "6biCTpbiPi" RACH (F-RACH) m "ivieAiieHHbiP!" RACH 
(S-RACH). F-RACH n S-RACH Moryr 5biTb cnpoeKTMposaHbi An?! acpcpeKTHBHO^ noAAep>KKH 
nonb30BaTe.nbCKMXTepMHHanoB a pa3.nw«Hb:x paoo^x coctofihiisx. Hanpwwep, F-RACH mo>k6t 
ncnonbsoBavbca nonb30saT8/ibCKMMM lept^AHanafm, KOTopbie (1) saperacrpupoBaHbi cwcreMOM, 
(2) Moryr KOMneHOipoBaTb wx 33asp>!<km m-sa noA'f sepwASHns npnewa (3fin) (RID) nyreM 
Heo6xoAMMoro CMeiAeHnw enepeA awxpoHHaaMHH i'.x nepeAa 1 -: n (3) flocTMmn rpe6yeMoro C/LU 
Ana pa6oTbi Ha F-RACH. S-RACH mo>kst Hcno/ibaoBaTbC?) nonb30BarsribCKMMM repwiMHanaMM, 
KOTopbie ne Moryr no KaKHM-nn6o npunwHawi ncnonbaoaaTb F-RACH. 

fln?? F-RACH n S-RACH Moryr 8b!Tb ncnonbaoaaHbi pas/iMHHbie peLueMws am oSnerMeHHH 
6biCTporo AOdyna k cucrewe b ntoSoe spewa n MMHMMM3ai4MM KOJiwHecTBa pecypcos cucTewibi, 
HeoexoAHMbixAfls peanHsaMsw cnynawHoro Aocryna. Hanpwwiep, F-RACH Mower ncnoribsoBaib 
6onee kopotkmm FIBfl, npuMenaTb 6onee cnaOyso cxewy KOAMpoaaHMJi, TpeSoeaTb, HTo6bi riBfi 
nocTynann npn6nn3HTenbHO comacoBaHHbiMw no spewenn 8 nyHKTAOcryna, m Mcnorib3oeaTb 
cerwieHTitpOBaHHyKJ cxewiy cnynaiiHoro Aocryna A!oha. S-RACH Mower licrioxibsoBarb Sonee 
AnnHHbiCi FIBfl, npuMeHHTb 6onee GMJibHyto cxerviy KOAwpoBai-iMH, nosBonaTb HBfl S-RACH 
nocTynarb b nyHKT Aocryna ne coBMetAeHHbiMn bo epe^enw m ncnonbaosaTb 
HecerMeHTMpoBaHHyro cxewy cny^awHoro Aocryna Aioha. 

Ann npocroTbi HnxecneAytoiAee onwcaHiie npeAnonaraer, sro cwcreMbi 5J1BC MBxMBbix 
HcnoiibayeTca e a n h ct b s h h bi Pi Kanan RACH. 

4. Ptpfw.VM Kanan (FCH) - hhcxoajumss nmm 

FCH Mcnonbayeica nyHKTOM Aocryrsa, HToGbi nepeAaeaib cneuwcpuMHbie nonb30BaTenbCKwe 
AanHbie KOHKpeTHOMy nonbaoBaienbCKOMy TepMMHany vi eooSiAeHkiH notiCKOBoro 
Bb!30Ba/'LywpoKOBeLqaTejibHbie coo6LqeHM?i MHO)KecTBy nonb30B3TenbCK^xTepMMHanoB. FCH 
mo>kst ratoKe McnojibaoeaTbcfi p,im nepeAa^n nMnoT-cumaiia k nonbsoBarenbCKHM TepwuHanaM. 
FCH M0K6T BbiAen«TbCH na noKaApOBOw ocHoae. OGecneMMBaerca pnA Tunos RBJl FCH c 
yneTOM pa3nnMHbfx npuMeHeni™ Kanana FCH. B Ta6r!kiqe 17 nepe'-incneH Ha6op rwnoB HBfl 
FCH. 

TaBjinna 17 

Twribl HE.q FCri 

Kofl THfiRBfiFCH | OnsicaHKe 
I Coooiuchms h ifiesMSj-jia C or;5iuenue na-t>3-ji53Tefifi F'CH 
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Tun 0 HBfl FCH ncno/ib3yeTC5i p.nn nepeflanM nowcKOBbie/wiipOKOBeiASTe/ibHbie CQoOiqeHi'!?! m 
nojib30BaTejibCKwe coo6meHHfl/naKeTbi na FCH n BscniOHaeT b ce6s ronbKO coo6meHHfl/naKeTbi. 
(flannbie fl/ia KOHKpeTHoro nonbaoBaTeribCKoro Tepiwt-iHana Moryr Sbiib nocnaHbi b Ka^ecTee 
cooSmeHMH hjim naKera, w a™ abb repMUHa Hcnojib3yK5Tca 3flecb B3awM03aMeH«eMbiM 
o6pa30M). Tun 1 FlBfl FCH Mcriofib3yerea fljia nepeAann nonbaoBarefibCKHx naKeioe m BKntonaeT 
b ce6a npeawftyny. Tun 2 FlBfl FCH BKnwMaer b ce6s TonbKO npeaM6yny, He wivieex 
coo6u4eHMfl/naKeTa « cbs33h CTpacpuKOM FCH b cocrosH^k' - 7<?.- « 

0nr,5D Mjuitocnpupyer BapwaHi ocy^ecrBJieHna FlBfl, 430a FCH AJm Twsia 0 FlBfl FCH. B 
A3HH0M sapi-iai-ire ocyiAecTsneHwa nBfl 43Qa FCH BKJifonaeT b ce6a tojibko nacTb 534a 
coo6l!48hm?! a^ noncKOBoro/mnpoKOBeiAaTenbHorocooOiAeHMH mjim nonbaoRaienbCKoro naKera. 
Coo6iAeHne/naKer woryr nwerb nepeMeHHyto Ari^ny, Koropas 3aAaercs? nonew flnima 
CQOOLAeHMs FCH b FlBfl FCH, flnwHa coo6iAeHHf3 saAaercfi qenbiw hmchom ioapob PHY 
(onwcanHbix Htwe), CKopodb m pe>KHM nepeAanw ajih cooGiAen^a nc-HCKOBoro 
Bb!30Ba/L!jnpoKOBe!i|aTejibHoro coo5iAeHna onpeAeneHbi n onucanbi hm>k8. CKopocTb w pe?KHM 
nepeAa^M a^ nonbSOBaTenbCKoro naKera onpeAerseHbi s accoLjunpOBaHHOM MHCpopMaqwoHHOM 
aneiweHTe Kana/ia FCCH. 

ct>Mr.5E MnmocTpupyeT sapnaHT ocyiAeersneH^ FlBfl 430b FCH Ans Twna 1 FlBfl FCH. B 
3tom sapnaHie ocyiAecrBrieHnsi FlBfl 430b FCH BKnKwaer b ce6s Macrb 532b npeaM6ynb! u 
HacTb 534b coo6iAeHHH/nai<eTa. HacTb 532b npeaivi6yribi ncnonbayercyi p,na nepeAann nwnoT- 
ci^rHana MBxfviBbix mjim ynpaBnaeMoro STanoHa h Msvteer nepeMeHHyw A^Hy, KOTopaa 
onpeAe^ercfi noneM Tun npeaM6yrsbi FCH b accoqunpoeaHHOM MwcpopMaqnoHHOM anewies-fre 
Kanaka FCCH. Macrb 534b ncnoj"!b3yercfl a^ nepeAanw naKera FCH m rasoKe WMeer 
nepeMeHHyio Annny (b Lienor nucne kbapob PHY), Koropas onpeAenaeTCfl norservi flns-iHa 
coc6ii^eHt'!?! FCH b FiBfl FCH. FlaKeT FCH nepeAaercs c &4cno.nb30BaHMe?v.<i ckopoctm n peaaiivia 
nepeAa^M, onpeAermeMbixaecoMMMpaBaHbirvi wHCpopMaqwoHHbiM aneweHTOM Kawana FCCH, 

<t"nr.5F unntocrpiipyeT sapnaHT ocyi±iecTB;ieHHH HBfl 430c FCH &m Tuna 2 FlBfl FCH, B 
3tom sapwaHTe ocymecTBneHHfi FlBfl 430c FCH BKriKwaeT b ceQn ronbKO nacTb 532c npeawiOynbi 
m He MMeer nacru cooSmeHMs. flrwna Hacru npeaiwSynbs vKasbiBaerca nocpeACTBOM H3 FCCH. 
Tun 2 HBfl FCH Moxer ncnojib30BaTbCH a^^ o6ecneseHnn bosmtokhoctm no;ib30BareribCKOMy 
TepMMHany o8HOBnaib cbok> oqeHKy Kanarsa b coctoshmh Oxn^aHiie, 

FlpeAycMOTpeHO HecKonbKO tmhob cooGiuenHa FCCH c yneTOM pasnnHHbix ncnoribsoBaHwfi 
KaHarsa FCH. B Ta6n i< nepeHwcrt wwepHi > i c hit FCH. 

TaSnKiia 18 

Tunbi coo6ii(SHHi! FCH 

Kofi Tmi HSfl FCH OiJucaMne 
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CooOsAeHkse noMCKOBoro Bbisosa mokct ncnorib3CBarbCfi AJ"i« nowcKOBoro Bbi30Ba MHO>KecTBa 
noribaoBaTejibCKnx repwiMi-ianOB vt nepeAaercq c ncnonb30Bai-ineM Ti<ina 0 FlBfl FCH. Ecjim But 
noMCKOBoro Bbi3oaa b coo6uieHHM BCH ycTaHoenen, to oa^h vuva 5onee FlBfl c coo6meHwsfMn 
noncKOBoro 3bi30Ba (hjih "FlBfl noncKOsoro Bbisoea") nepeAarorc^ cna^ana no Kanany FCH. B 

OAHOM M TOM >K6 K3AP6 MOKBT 6blTb HOCjiaHO MH0)K6CTB0 HBfl nOUCKOBOrO Bb!30B8, KOTOpbie 

nepeAatorcq c Mcnonb30BaHneM pe>KMMa pasHeceHns n caiviofi hmskom ckopoctm nepeAaHM 0,25 
6ht b ceK/Fq, Mio6bi ysenwHurb BepoaiHOCTb rspaennbHoro npnewsa noiibaoBaienbCKHMw 
repMHHajiaMn. 

UJwpoKOBeiAaTeribHoe coo6u4eH^e MOJKeT McnonbsoBaTbca n,na nepeAa'-in MHCpopMa4MM ko 
MHC^ecTBy nonbsoBaTenbCKMx TepsviwHancB, v\ nepeAaeica cncnonb30BaHneM Tuna 0 FlBfl FCH, 
Ecnn Bur lunpOKOBeiAaTenbHOti nepeAann a coo6iAeHMk! BCH ycTaHOBneH, to oa^h msm donee 
FlBfl FCH c ujupoKOBeuaaTejibHbSMn coo6sAeHi'iJiM!.i (mjim "LUMpoKOBetAaieribHbie FlBfl") 
nocbmasoTca no Kanany FCH cpa3y scneA 3a HBfl noncKGBoro Bbisosa, nepeAaHHbiMM no KaHany 
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FCH. LUnpoKOBemaTejibHbie HBfl xaioKe nepeAasoTca c ncnonb30BaHneM pexnwa pa3neceHna m 

C3M0M HM3K0M CKOpOCTM nepefl3HH 0,25 Q!4T B CeK/fq, HT06bi V'BenUHMTb BepOSTHOCTb 

npaBnnbHoro ripweMa. 

HonbSOBaTejibCKUM naKei woxieT HcnonbaoBaTbca ppa nepeAann KOHKpeTHbix 
nonb30BaTanbCKwx AaHHbix m mokbt nepsAaBarbca c ncnonb30BaHneM Tuna 1 wnw 2 FlBfl FCH. 
Tun 1 nnn 2 HBfl FCH nepeAafOica no KaHany FCH Bcnefl aa nwObiMw HBfl no^CKOBoro Bbisosa 
n liinpoKOBeiAareiibHbiMM n&fi, nepeflaHHbiMM no KaHariy FCH. KaayjbiM ncnbaoBaienbCKUM riBfl 
Mo>KeT nepeAasaTbCfi c wcnonb30BaHweM pewawa paaHeceHMfi, ynpaBneHHa nynoivi mjim 
npocTpaHCTBSHHoro MyrfbTMnjieKCupoaaHMfi. MHt^opManMOHHbieaneMeHTbi FCCH onpeAenaKrr 
CKopocrb n pe>KMM nepeAanM, ncnonb3yeMbie Ana ksukaoto ncnbaoBaienbCKoro n&fl, 
nepeAaHHoro no KaHany FCH. 

CooguneHne wnw naKei, nepeAaHHbie no KaHany FCH, coAepwai uenoe nucno khapob PHY. B 
eapnaHie ocyii|,ecTBneHM« n ksk onucano hh>k8, Ka>KAbiPf Kaap PHY mo>kst BKJuonaTb b ce6a 
anaMBHue CRC Ana npoeepKn oiAenbHbix kbapob PHY b fiEfl FCH m npn Heo6xoAHMOc™ Ana 
nepeAaMi-1 mx noBTopHO. flna CMHxpoHHbix ycnyr MO»<er npHMSHBTbCH RLP p,n» cerMemaijan, 
noBTopHOM nepeAanw w nosropHQM c6opkm kbapob PHY b saAannoM flBfl FCH. B Apyf'OM 
sapwaHTe ocymecTB/ieHna 3HaneHne CRC o6ecneMHBaeics Ka>i<Aoro coo6meHna mm naKeia 

BM6CT0 K3)KA0r0 K8AP3 PHY. 

<Dnr,6 unnwcTpupyeT sapnaHT ocymecrraneHMsq CTpyKrypbi pjm naKeia 534 FCH. FlaKer FCH 
C0Aep>KMT qerioe nucno kbapob 610 PHY. Ka»<Abifi kbap PHY BKnKwaei & ce6s none 622 
no;ie3HOM HarpyaKH, none 624 CRC m none 626 3aBepiiiaK)U4nx 6htob. HepsbiPi ksap PHY pnn 
naKeia FCH BKnionaeT b ce6a none 620 3aronosKa, KCiopce yKaabisaei run i-1 fljiMTenbHOCTb 
coo6meHMfl. HooneAHMM KaAP PHY s naKere FCH BKnKwaer b ce6« none 628 nycroro 6ma, 
Koropoe coflep>KMT Hynesbse 6nrb; 3anoiweHna b kohlis noiieaHoPi HarpysKM p,n» 3anonHeHwa 
nocneAHero KaApa PHY. B BapnaHTe ocymecnsmeHnq K8*Abs£ kbap PHY coAepJKMT 6 cmmbojiob 
MOPH. Hucno Qmtob, BKnroHeHHbix 8 Ka»AbiM ksap PHY, 33bmcmt ot CKopocru nepeAaw, 
HcnonbayeMOM a^ 3Toro KaApa FCH. 

B Ta6nnne 19 nepenwcneHbi pa3ns.mHbi8 nona f\n% npuMepnoro cpopiwaia DBfl FCH p,na 
Tunos 0 v\ 1 n&fi FCH. 



tooS^exwn FCH 4 



rio.-esnsji MiirpysKa 



3aaapujaioiiiM8 6>nbi 
none»K8« xaroyawj 



coo6msH«fl FCH 
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E.oTbi no.ne?,noS Ka-py3Kkl 
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nona Tun cooOineHna FCH n flnHHa cooGiueHna FCH nepeAawTCH b 3aronoBKe nepeoro 
KaApa PHY b flBfl FCH. Hon^ none3HcPi Harpy3K>i, CRC ii saBepLiiatoiAi-ix 6mtob BKmonatOTCfl b 
KaiuibM K3AP PHY. Macrb none-3HOki i-:arpy3Kn KawAoro FlBfl FCH coAep>K^ii MHCpopMaqwoHHwe 
6nTbi Ana coo6Lu,eHH5i nowcKOsoro Bbi30Ba/i.unpoKOBeuj,aTenbHoro coo6iqeHn?5 nnn KOHKperHoro 
nonb30BarenbCKoro naKera. PiycTbie 6nrb: ticnonbaysorcs Ana aanonneHna nocneAHero KaApa 
PHY b flBfl FCH, ecnw TpeGyeTCH. 

KaAP PHY mo>k6t SbiTb xai«<e onpeAenehi p,ns\ sun-oveum n-Horo n^cna cuMsonoe MOPH 
(Hanpuwep, OAHoro, A^yx, Merbipex, BOCbMM m t./x.}. Kaflp PHY mokbt 6biTb onpeAeneH 
HOTHbiM wwcnoM cwMsonoB MOPH, noroMy hto cuMBonbi MOPH nepeAarorca napawn b pe«wMe 
pa3Hec8Hna, hto mo>kho i.icnonb30saTb rhf. FCH n RCH. Pa3Mep K.aApa PHY mokot Bbi6iipaTbca 
na oGHOBaHnn o>KMAaeMoro TpacpMKa Rm noBbiLueHun acpcpeKTMBHOc™. B h3cthoc™, ecnn 
paawiep KaApa cnniuKOM sennK, to CHM>KeHi^e 3CpcpeKTMBH0crn o6ycnaBnnaaeTCfl 
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ncnonb308aHneM 6o.nbii!oro Kappa PHY a™ nepefla^M Manoro o6BeMa Aas-iHbix. 
AnbrepHaTMBHO, ecnw pa3Mep KaApa GJinLUKOM wan, to GnyAe^s-r- . - . < \\a leACTaBJiaei 
66ribLuyK) nacrb KaApa. 

5, Q6paTHbj^ icaHan (RCH) - Bocxoflfliiiaa JWHHa 

RCH ncnonb3yeToa nonb30BaTertbCKMMW TepMUHanaww flrm nepeAann aaHHbix BoexoA^Mew 
jiuhmh \a nnjiOT-CHrHan k nyHKTyflOcryna. RCH Mower BbiAensTbes na Ka>KAb!M kbap flBP. Oam h 
mjih 6onee noj-ib30BaTenbCKMXTepMi'iHaj-i03 wioryT Ha3HaHaTbc$wi?i nepeflann no KaHany RCH b 
jik>6om 3aflaHHOM KaApe flBP, FlpeAycMOTpeHo HecKorsbKo thoob FlBfl RCH cy-ieTOM pasnnHHbix 
pa6o4Mx pe>KHMOs s Kanane RCH. B Ta6nnu,e 20 nepenHcneH npuwepHbiiS HaGop twiob nSfl 
RCH. 

T8«r(.M8 20 

Kofi Ti«n n&fl RCH OnMcaHKS 

0 Tont.»> ooo5u(e«»e naibJOMTCsflMMM cojCu^-m& RCH. Gut ■■■!.-::Ci::'~.",:.b 

: CooCiiK'iiKW n i'y.;.'!-:ty!u; <•:: u ';.?c;o.' C.tvs.vu; rb.- ■.•..?:-.;;:.■:>■ ./.;'.': c-.^..^ imv RCH "rx.v&i'jy".'^ 

? COWfeWKWt « ' Wi! ;-.=:. ^-'■■^-MI: Cx.CS-rf Co' J 'i..tcV,i-V C> y.JS-ny !\CH c -:f..e,3MK;,;:OK 



Tun 0 HBfl RCH Mcnojib3yerca &m nepeAann coo6iAeHna/naKeTa no KaHany RCH h ho 
BKJiiOHaeT b ee6a npear„i6yny Ti/in 1 FlBfl. RCH ncnonbsyeTca p,nn nepeAa^n coo6meHHfl/naKeTa 
n BKriK5Ha6T b ce5si npeaMoyny. Two 2 FlBfl RCH BKnionaer b ceo?? npeawoyny n kopotkos 
coo6iAeHne n csa3aH c TpacpkiKOM Kanana RCH b coctoshui/! OxawaHHH. 

efw,5D MJififOCTpupyeT sapwaHT ocyiAecrBJieHHH flBfl RCH pj\n Tuna 0 RBfl RCH. B 3tom 
BapnaHTe ocyiAecTEneHwa HBfl RCH BKnfO'-iaer b ce6fi ronbKO nacib 534a coooiAenns p.na 
naKera RCH nepeMSHHofi p,nmb\ c saAanHbiw qersbiM hmchom kbapob PHY nonew flniiHa 
cooGiAeHMfi RCH a FlBfl RCH. CKopocTb v. peaatM nepeAaMH &sm naKera RCH onpeAenenbi b 
accoqiiMpaBaHHOM nHCpopiviaMnoHHOM 3neMeHTe Kanana FCCH. 

0wr,5E MnniocTpMpyeT aapwaHi ocymecTBneHMH Fl&fl RCH Ana Tuna 1 FlBfl RCH, B stom 
BapnaHre ocymecTaneHHfl FlBfl RCH BKntosaer b ce8fl nacrb 532b npeawSynbi n naKeiHyto 
nacTb 534b. Hacib 532b npeaMGynhi ncnorib3yeTCs o..m nepeAa^ 3ianoHa (k npHwepy, nunoT- 
enrHana MBxMBhx v\m ynpaBnaeworo 3TanQHa) m MMeeT nepeiweHHyio A^MHy, KOTopaa 
onpeAexiaeTCH noxiew Twn npeawGyribi RCH BaccoMtmpOBaHHOM nHCpopMaqnoHHOM sneweHTe 
KaHana FCCH. HacTb 534b ncno/ib3yercH j\m nepeAann naKe ra RCH -a tokg HMeei 
nepeweHHyio bjwaw^, KOTopaa onpeAenneTca nonew /Innna ooo6meHn>i RCH b HIBfl RCH. flaKeT 
RCH nepeAaeTCs c iicnonb30BaHweM CKOpocrt-i w pe>KHMa nepeAanw, onpeAeneHHoro b 
accoMMMpoaaHHOM MHCpopMaMHOHHOM aneMQHTe KaHana FCCH. 

OJur.SG unniocTpupyei Bapmm ocyu^ecTBiieHMK HBfl 350d RCH nn% Tma 2 FlBfl RCH, B 
3tom BapnaHTe ocymecTBneHMa ilBfl RCH BKnroMaer b ce6?! nacTb 532d npeaMSynbi w nacTh 
536d cooSiashhs. MacTb 532d npeawi6yjibi ncnonb3yerca p,rm nepeflaMM 3Tanona n MMeer A/iMHy 
1 , 4 mjih 8 cmmbojiob MOPH. HacTb 536d wcnonbayerca pjm nepeAa^w KopoTKoro coo5uj,eHna 
RCH m MMeeT cpMKCupoBaHHyK) A^^ny a oa^h cmmboh MOPH, KopoTKoe coo6ii4eHsie RCH 
nepeAaeTca c wcnonb30BaHneivi KOHKperHbix ckodocth h pe^MMa nepeAann (Hanpuwep, CKOpocib 
1/2 win CROpOGTb 1/4 m MOAynnMM« flOMH). 

FlaKeT, nepeAaHHbiM no Kanany RCH, {p,nn Tmhob 0 w 1 FlBfl) coAepwm Menoe hucjio ioapob 
PHY. CTpyKTypa a^ih naKexa RCH (axis Tahob 0 n 1 H&fl) noK33aH3 hb cbnr.6 w ^BJiaeTca tow 
>Ke caMofi, hto m Ann rsaKefa FCH. flaKer RCH coAep>KHr uenoe mhcxio kbapob 810 PHY. KaxAbiw 
K3AP PHY BKntonaer b ce6a nojte 622 norse3Hoii HarpysKM, cpaKynbTaTMBHoe none 624 CRC m 
none 626 sasepujarou^ix 6mtob. riepsbifi ksaP PHY b naKeTe RCH BKntonaeT b ce6s none 620 
saronoBKa, a nocneflHufi kbap PHY b nanexe Biow-iaeT b ce6a none 628 nycTbix 6mtob. 

B TaGnnqe 21 nepenncneHb! paanHSHbie non« Ana np^sMepHoro cpopwara flBfl RCH iinx 
lv\n o b 0 h 1 FlBfl RCH. 

TaSjiwi^a 21 

OopUiiT !!•-; RCH (T«-to 0 M ' ri:ij::,l 
i-:s3EaHMfi Xin»na Onxioaniss 

noneHttaptwuirpaa (Skiw) 
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IWWnmWW I l-irtf.-ISa na-oyv: ;. I ls;w*--i.=!- btf t -.•."(.v-OMMafpyWM 

nyorw finTW l>pHWHHHi)::;f!y.- wf>n>«t«« wt.r« PHY 

CRC 16 :3HaHeH«eCRCfl/ia<aBpaPHY(flonojinMTeribHo) 

.'Sasepijja omwe <wt.,: 6 3^-sr:.j:. c.j is 6.iT*-£r:r y icy-< .ore ifSBep* 

Fiona Tun coo6!4eHi/isi RCH, flrinna oooS^eHna RCH h HH,ai,iKaxop ckopoctm FCH 
nepeAaroTca b saronosKe nepsoro KaApa PHY b HBfl RCH. Hone !/3nA^Karop CKOpoc™ FCH 
ncnonb3yeTCH p,n& nepeAa^n HHCpopwiaL^n CKopoc™ FCH (k npuwepy, MaKCHwanbHbie ckopocth 
nepeAani.1, noAAep^nBaeivibie KawAbiM m npocTpaHCTBeHHbix Kana/ios) k nyHKTy Aocryna, 

B Ta6nwne 22 nepenwcneHh! pa3nnHHbie nona nnn npuMepHoro cpopwaia FIBfl, RCH p,rm Tuna 
2 n&fl RCH. 

136,-iKna 22 

-a 2 n&fl RCH 

IS fi(IK«8{S«1lfcl)j O ■h::bm«i« 

VsasuMST mnk.iv« - i.^/* f.no.woTi. ;si <• a*** , :-.vt:» .•dw:t:«i-»!0«o ta-wia -ta FCH 



Hone Sanpoc RCH ncnonb3yeTca nonb30BareribCKMM repMMHariOM An* sanpoca 
AononHnrejibHOM nponycKHOM cnoco6HOc™ a BoexoAHmew hhhmm. 3to KOpoi Koe CQo6LL\eHMe 
RCH He BKriiOMaeT a ce5?i CRC m nepeflaera b eA^HCTBSHHOM CHMBcne MOPH. 

6. AKTMBHOCTb BbiAeneHHQira KaHajia 

nepeflana ashhbix no Kana/iaw FCH w RCH Mower nponcxoAHTb HesaBMCHMO. B aaEJuckiMOCvw 
or pe»MMOB nepeAann, BbiGpaHHbix p.im nenoribSOBaHns FCH n RCH, oamh mjim mho^ksctbo 
npocTpaHCTBeHHbix KananoB (ajih pewsnvios ynpasfseHwi nynoM n paaHeceHun) Moryr 6brrb 
aKTHBHbiMM m ncnonb30BaTbca A^s nepeAann A^HHbix ahs Ka*Aoro BbiAeneHHoro xpaHcnopTHoro 
KaHa^a, Ka))<AbiM npocTpaHCTBeHHbii/ c « 5biTb CBasan c KOHKpeTHOii CKopocTbio 

nep8A3Hi/3. 

Korfla voribKO FCH win rojibKO RCH wri/ieer Bee nerbipe CKopocru nepeAann, ycraHos.neHHbix 
Ha Hyrib, nojib30BaTejibCKwfi TepMHHan HaxoAwca b coctoshhh ownAaHun na 3tom jihhhm. 
TepMUHan b coctoshhh OKMAaHna bgg >Ke nepeAaeT FIBfl ChKuqaHHfi no Kanany RCH, KorAa m 
FCH, m RCH MMeroi see >-ieTbipe CKopocrsi nepeAa*-^, ycTaHOBfieHHbie Ha Hynb, to kbk nyHirr 
Aocryna, TaK h nonb30Bare;ibCKtiM TepMMHan BWKnKweHbi h He ocymecvBJiaiOT nepeAann. 
rionb308aT8JibCKne TepwiMHanbi c uqhqq hqm neTbipbMfl nepeAaioiAMMM aHTeHHaMM 
ycTaHaBnuBafOT nona Hencnonb3yeMbix CKopocreH nepeAann Ha nynb. Ho n b30BaTen bCKne 
repMMHanbi c 5onee hbm neibiphMa nepeAasoiAMMMi aHieHHawn ncnonbsyiOT He 6oriee Merbipex 
npocrpaHCTBeHHbix K3H3J10B axis nepeAa^n AanHbix. TaSnnua 23 noi<a3b!Baer cocTOSHwe 
nepeAann it aKTkiBHOCTb Kanana, KorAa ckopocth nepeAanw bo Bcexnexbipex 
npocrpaHCTBeHHbix Kananax Ka^oro H3 FCH vim RCH ■ hi -a o6omx) ycr anoBiiOHw na Hynb. 

CtopocTH FCH Ceopoc™ RCt 

no MSHijiiiew v;erje oaH3 CKO^oc;t, no '..lOnbLiio.i ;>■■<; r.f: o.q-s .-jiopocvb no ;'.o-ia;;y rCH ;i RCH okt 
FCH # 0 RCH / ti 

flo M8Kbni8i< weps oflna CKOpocTb Ha Bee cKopocro no xaxany RCH = 0 
FCH f- 0 

See r>opocr:i us FCH = 0 rio ieiisiei vese ofl-JS CTOpoc: 
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Mo>Ker TasoKe n^eib wecTO curyaqua, Korfla n FCH : m RCH HaxoAaTca b cocToaHMfi OKMflaHun 
(i.e. He nepeAaror AaHHbie), ho see we nepeAaiOT npeawiOyjiy. 3to onpeAenaeTca kbk 
cocTOfiHue OxyqaHiw. Fiona ynpaeneHwa, yfcnanb3yeMbie Ana noAAepwaHHH no/ib30BarenbCKoro 
TepMMHana b cocToaHnn QmfqaHMR, npeflycMOipeHbi b HHCpopwanMOHHOM 3neMem-e Tuna 2 H3 
Kanana FCCH, KOTopbiw noKa33H b Taeniae 13. 

7 . Anbie p HaTMBHMe cxsm M 

flna acHOCin Ana npfieeAehHoii b KanecTBe npMMepa cxombi ormcaHbi konkpsthbso TMnbi PSBfl, 
CTpyKTypbi riBfl, cpopiviaTb! coo5iAeHMM vi T.fl, Ana &icnonb30BaHi.ia TasoKe Moryr 6biTb 
onpeAenenb! MeHbiuee nx KonnnecTBO, AononHs-irenbHbie -a (nnn) paannMHbse runbi, >hto raioKe 
BXOAHl" B 06"beiW M3c6pereHwa. 

Mi. IToflflMM!a30HHfaje_cipy!QypMMQPy 

B BbiujenpnaeAeHHOM onucBHMn oah3 v- ra we noAAtfana30HHaa crpyKTypa MOPM 
Mcnonbayerca Ana bcox TpancnopTHbix KananoB. VnynmeHHaq scpcfieKTViBHOCTb mokgt 6birb 
AOCTurHyTa nyreM ncnonbsoBanna pasnanHbix noAA^ana30HHbix crpyKTyp MOPM Ana pasnnnnbix 
TpaHcnopTHbK KananoB. Hanpniviep, Ana neKOTopbix TpancnopTribix icaHanoB mo>k6t 
ncnonb30Baibca 64-noAAnana30HHaa crpyKTypa, Ana flpyrwx TpaHcnopTHbix Kananos wower 
McnonbsoBarbca 256-noAAi / iana30HHafi crpyKTypa m r.A- Kpowe roro, mho>kgctbo 
noAA^anaaoHHbix crpyKTyp MOPM Mower s,icnonb30B3Tbca Ana saAaHHoro TpaHcnopTHoro 
Kanana. 

flns saAaHHofi ujupi^Hbi W nonocbi ^acror cucre^bi AnwrenbHOCTb citMsona MOPM aae^cur 
or nonHoro Mwcna noAAnanaaoHOs. Ecnw nonHoe Hncno noAAnanasoHOE paBHO N s to 
AnnTenbHOCTb Ka>KAoro npeo5pa3oaaHHoro cuMaona (6e3 qnKnunecKoro npecpuKca) pasna N/W 
mkc (ecnn W saflaHO b Mfq). LjuKnuHecKUM npecpuKC Ao6aBnaerca k Ka*AOMy 
npeoopasoBaHHOiwy CMMBony, hto6n o5pa30BarbcooTBercTBy!OiA^Pi cwMBon MOPM. flni/iHa 
MHKJin^ecKoro npecpMKca onpeAenaeica owwAaewbiM pacwKpeHweM 3aflep>t<Kn b ctiCTewe 
UmcnuHecKnii npecpMKcnpeACTa3naercny>Ke6HyiOHHc|)opMai.^H5, Koropaa Heo5xoA^Ma p..sm 
KaMCAoro CMMBona MOPM Ana o6pa6orKM MacTOTHO-cenet<rMBHoro icaHana. 3ra cnyx<e6Haa 
MHCpopMaqwa npeAcrasnaeT Sonbujyio Aonio c^Meona MOPM, ecnM 3tot cmmboh kopotksw, m 
MeHbujyio Aonio, ecnn chmboti AnnHHbifi. 

□ocKonbKy pa3xiMHHbie TpancnopTHbie Kananbi csaaaHbi c paannMHbiMn runaMn ASHHbix 
TpacpMKa, noAXOAauiaa noAAwana30HHaa crpyKTypa MOPM mowgt Qbi vb Bbiopana Ana 
ncnonb30BaHHfi Ana KawAoro TpaHcnopTHoro KaHana, >-iTo6bi cornacosaTb c OKHAaeMbiM twigm 
AaHHbix TpacpiiKa. EcriM o>KMAaerca, >-iTO 6yA©T nepeAaBarbca SonbiiiOM o6teM ashhux b 
aaAaHHOM TpaHcnoprHOM KaHane, to mokbt 6birb onpeAeneHa 56nbiuaa noAAnanaaoHHaa 
CTpyiaypa Ana ncnonbaoeaHHa Afia Tpai-icnoprHoro Kanana. B aroy cnynae L^Km-iHecKM?! 
npecpuKC 6yAer npeACTasnaTb MeHbtuyw A.onic ct-iMBona MOPM m mo>kho Aocmnb OonbrneM 
3Cp0eKTMBHOCTn, Hao6opoT, ecnH oa<yiAaeTCa, ^ro 5yAer nepeAasaTbCJi wanbifi oStew AaHHbix a 
3aA3HH0M TpaHcnopTHOM KaHane, to Mower 6birb onpeAenena wteHbiuaa noAA^anaaoHHaa 
CTpyKTypa Ana McnonbsosaHna Ana TpaHcnopTHoro Kanana, B 3tom cnynae. p,ame ecnw 
MMKnuHecKHM npecpuKC npeACTasnaer Gonbmyio ao.hk5 cuMsona MOPM, 56nbmaa 

3Cp(j36KTMBHOCTb MOM&C 6blTb BC6 >r:6 {XOCTMHyi 3. CHWKeHmM Se/iUMUHbi mnVHUHQVl flpOfiyGKHOi-i 

cnoco6HOCTM nyrewi ticnonb3oaaHna ciiiviBona MOPM weHbLuero pa3Mepa. CuMeon MOPM 
mtokot, T3KMM o6pa30M, paccMaTpuBaTbCH k3k "kohtsmh8p", KOTopbiw ncnonb3yeTCH Ana 
nepeAann AaHHbix, npunewi "KOHveMHSp" AO.n>KHoro paawepa Mower 8birb 3bi6paH Ana Ka>KAoro 
TpaHcnopTHoro Kanana b 3aBMCHMOCTM or oo-beivia AanHLi> m mb\> p,i h EiepeASHi'i. 

K npwiviepy, Ana onucaHHoro Bbime 8apnaHTa ocyu^ecrBneHMa flaHHbie na FCH n RCH 
nepeAarorca b KaApax PHY, Ka>KAb!fi m KOTopbix coaspjkut 6 CMMBonoB MOPM, B stom cny-sae 
n,n» ncnonb30BaHna Ana FCH m RCH mojk6t 6wTb onpeAeneHa APyraa crpyKTypa MOPM. 
Hanpwwep, Ana FCH h RCH n^okot 6birb onpeAenena 256-noAA^ana30H!-iaa CTpyKTypa. 
"Bonbmow" cumboji MOPM Ana 256-noAA^na30HHOii crpyxrypbi oyfler npw6nn3HTenbHO b Merwpe 
pa3a AnnHHee "Manoro" CMMBona MOPM Ana S4-noAAnana30HHOMi crpyKrypbi, ho 5yAer nwserb b 
neTbipe pa3a 66nbiiiyio cnocooHOCTb nepenoca AaHHbix. Oah3ko Ana oahoto Sonbiuoro cnwBona 
MOPM HeooxoA^wi ronbKO oahh MUKnuMecKnii npecpuKC, rorfla KaK Ana 3KBHBaneHTHbix neTbipex 
wanbix cuMBonoB MOPM HeoSxoAMMO nerbipe uMKni-mecKnx npecp^Kca. Tbkmm odpasoM, o6beM 
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cnyjKeDHOM HHCpoprvsaqm-i a™ qHKnunecKnx npecptiKCOB mokbt SbiTb chh>k8h na 75% 
ncnojib30BaHneM 6onbLuefi256-noflqnana30HHofi CTpyscrypb!. 

Bra KOHUienqtiH Mower 6birb pacuj^pena, Hro6b! a^ OAHoro h roio >Ke rpaHcnopmoro Kanaka 
mo)kho 6biJio «cnofib303aTb paajiMHHbie noAA^ana30HHbie CTpyKTypbi MOPH. HanpuMep. RCH 
noAAep^Baer pa3f!HMHbie Twnbi DBfl, Kax<AbM m KOTopbix mokbt 6h i 1 posan c 

onpeAexieHHbiM pasMepowi. B stqm cnynae oorsbtiiafi noAAnanasoHHaa crpyicrypa mokbt 6biib 
ncnoiib30Baha AJia ™na RBfl RCH 6oj!bLuero pa3Mepa, v. MeHbLuaa noAAnanasoHHaa crpyKrypa 
Mo>KeT Mcnorib30BaTbca A-na Tuna flBfl RCH MeHbuiero pa3iviepa. ConexaHne paanHHHbix 
noAAnana30HHbix cxpyKTyp Mower raK>Ke wcnofib30BaTbca a^ saAaHHoro flBfl. K rfpuwiepy, ecrm 

OAMH AHMHHblM CfiMBO-H MOPH 3KBMBaJ"iSHT6H HeTbipeM KOpOTKHM CWMBOJiaM MOPH, TO □ Bfl 

mo>kho nepeAaBarbca c ncnoribaoBaHneM Neonbiu 6onbiiinx cmmbojiob MOPH h N Man Manbix 
ckmbojtob MOPH, rAe Ngo^Mj > 0 n 3 > N Man > Q. 

Pa3iinHHb!e noAA^3na.30HHbie CTpyxrypbi MOPH accounnpyiOTca c oiMBorsaMn MOPH 
pa3nnHHbix a^ihh. Tskum o6pa30M, ecrui pa3JinMHbie noAA^anasonHbie crpyKrypbi MOPH 
en cxs bay tores an* pa3nnMHbix rpaHcncprHbix xananoB (m (nnn) a™ OflHoro m roro >kg 
TpaHcnopTHoro Kanana), to Heo6xoAHMO onpeAennTb cabwi-w FCH u RCH Ann FiSfi FCH n RCH c 
HaAne^amuM BpeiweHHbiM pa3peiueHweM, KOTopoe MeHbiue, vet* nepuoA cuMBona MOPH. B 
nacTHOcri.'S, nps.ipaLuenne BpeMeHM jinn nS£ FCH k RCH MoaceT SbiTb saAano b qeiibix niicnax 
AiiMHbi LiniuiMHecKoro npecpHKca BMecro nepnoAa cwMBona MOPH. 

TpaHcnopTHbie Kananbi, onucaHHbie Bbime, Mcnonb3ytOTCs a^s nepeAa^n paannHHbix rwrsoB 
AaHHbix j\m pa3jiw4HbixycnyrM cpyHKLi.™. Kax<Abirt rpancnopTHbiM Kana/i mokct 
npoeKTwpoBaTbca A^a noAAep>KKM OAHOii hdm 5onee CKOpocrefi n OAHoro nnn oonee pe)KHMOB 
nepeAann. 

1 . Psmmmm .nspfsaayM 

fln?5 TpaHcnopTHbix fcananoB noAAep>KMBaK)TCfl HecKonbKO pe>KMMOB nepeAanw. Ka>KAbiPi 
pexu*™ nepeAann acconwnpyeTca c konkpsthqui npocrpaHCTBeHHQii o6pa6orKOti b nepeAaTMMKe m 
npn8MHMK8, KaKonwcaHO Hii>K8. B Ta6riHL(e 24 riepeMs/ic/ieHb! pe««iv!bi nepeAanii, 
riOAAep:*^3aeivibe Ka>KAbiM m rpaHcnoprHbix Kana/iOB. 




flnjs pe^-ci'iMa pa3Hecenna Ka^Abi^ c^Mson Aannbix nepeAaeicys c i-isSbiTOHHOCTbiO 
nocpeACTBOM MHO>KecTBa aHTeHH, mhoksctbs noAAna^ssoHOB, mhoksctbs nepnoAOB cmmbojiob 
mjim nx coneTaHMki AJ"i« peaxiM3aq«M npocrpaHCTseHHoro, nacTOTHoro w (unw) BpeweHHoro 
pa3Hec8Hna. flna pe>KHMa ynpasnenMa iiynoM axis nepeAann flaHHbix ncnonb3yeTcn 
eAUHCTBeHHbiti npocTpaHCTsenHbiw Kanan (oGwhho HaMny^muM npocrpaHCTBenHbiM KaHan), w 
KajKAbifi cmmboji AaHHbix nepeAaBTca b e a m h ctb8h h o m npocTpaHCTBeHHOM Kanane c 
ncnonb30BaHweM nonnow moimhoctm nepeflaMM, flOcrynHOii axi« nepeAa*om,wx 3ht©hh. fl.na 
ps^<nr»ia ripocrpaHCTBeHHoro MyTibrHniieKCMpoeaHs-is MHO^eciBO ripocTpaHCTeeHHbix KanajiOB 
ncnorib3yiOTCfl pjnn nepeflann AaHHbix, w sca>KAb!Pi cmmboh AaHHbix nepeAaeTca Ha oahom 
npocTpancTBSHHOM Kanarie, npunew npOCTpaHCTBeHHbiii Kanars mo>k8t cooTBexcTBOBaTb 
co6gts8hhom iviOAS, nepeAawiAew aHT8HHe mt.a. P6>kmm ynpaBneHMfl nynoM MOxeT 
paccM3TpnBaTbc,q kbk cnequaribHbifi cjiynaH pe>Kniwa npocTpaHCTeeHHoro 
MynbinriJieKGHpOBaHtiH, npn^ewi axis nepeAann AaHHbix ncnorsb3yei cs TOJibKO oamh 

npGCTpaHCTBGHHbSM KaHan. 

Pe>KHM pa3Hec8HM?i MO>KeT ncno.nb30BaTbCFi pj\a o6s.qi.ix TpaHcnopTHbix KananoB (BCH m 
FCCH) Ana HMCxoAHineM tiuhuh ot nynscra AOCTyna k nonbsoBaTe/ibCKUM TepMnnanaM. Pe^wivi 
pasHeceHUH mokbt TaK«<e ncr:0J"ib30BarbCH tyrm BbiAerieHHbixTpaHcnopTHbix KanaxiOB (FCH m 



RU 2 335 852 C2 



RCH). Hcncr b< pe>i »Ma pa3H6C6Hra b Kananax FCH m RCH mo/kgt 6brrb comacoBano 
npw ycTaHOBnennn Bbiaosa. Pg>kmm pasneceHna nepeflaeT AaHHwe b oahom "npocTpaHCTseHHOM 
KaHane" c ncnonb30BaHH8M napw ameHH a*™ KasKAoro noAAnana30Ha. 

Pgmhm ynpaBfieHun nynoM mokgt npHMeHHTbca b KaHane RACH nonb30BaienbCKHMH 
TepwiMHanaMM co mhokgctbom nepeAatou^nx aHTeHH. rionbaoBaTeribCKww repMWHan mokgt 
oqeHHBarb Kanan MBxMBbix Ha ochob3h«m nunoT-airHana MBxMBbix. nocnaHHoro no Kanany 
BCH, 3ia oqenKa KaHaxia mokgt saiem ncnonb30BaTbcs Ana BbinonHeHMH ynpasneHMs nyMOM b 
KaHane RACH p.na o6paLu,8Hnfi k cucTeMe. Pg>khm ynpaBnei-ins nynoM mchkgt TaK>Ke 
McnonbaoBaTbCfl Ana BbiAenennbrx rpaHcnopTHbix KananoB (FCH \a RCH). PewHM ynpasnenida 
nynoM mokgt oOecneHUBaTb 6onee BbicoKoe orHOiiieHi.ie np^HMMaeworo cwmana i< wyMy h 
nowexaM (C/ULI) & npweMHMKe, new peywiM pa3HeceHti« sa chgt ticnonb30BaHi.is ycunenvm 
aHTGHHOfi petueTKH b nepGAaTHH kg. FIommmo sroro nacTb npear^6ynbi FIBfl mokqt 6b!Tb 
CKVDKem, nocKoribKy ynpaBnaeMbw aranoH BKniosaer b ceOs ronbKO cwviBonbi flna 
eAUHCTBeHHOM "ynpaBnaewoii" aHTGHHbi. Pe>KHM paanGceHns tssokg mokgt ncnonb30BaTbc?i Ana 
KaHana RACH. 

PeJKUM RpQCTpaHCTBGHHOTO MyilbTHflXieKCMpOBaHMfl MOKGT MCriOflb30BarbCa AfiH K3HanOB FCH 
M RCH, «HT06bi AOCTMMb 60I1GG BblCOKOM flpOiiyCKHOH C!"iOC06HOCTk!, rSOflqep>KMBaGMOM 

KaHanbHbiMM ycnoBHHMM. PewnMbi npocrrpaHCTBeHHoro MyTibTiinneKCupoBaHi.'ifl m ynpaBnennq 
nynoM ssnaiOTCs ynpasnaeMbiMw 3TanoHOM m Tpe6yK)T ynpaBnGHns b sawKHyTOM KOHType p,ns\ 
npaBunbHofi pa6oTbi. Do cymecTBy nonbsoBarGnbCKOMy repwiwHany BbiAe/isiOTCf? pecypcbi kbk b 

FCH, T3K M B RCH, HT06b! !10AAGP>KH8aTb pG>KMM lipOCTpaHCl BGHHOrG MyXlbTMnneKCHpOBaHMH. B 

Kananax FCH u RCH mokgt noAAsp^nBaTbcn ao HGTbipex npocTpaHCTBeHHbix KaHanoB 
(orpaHUHGHO ^ncriOM bhtghh b nyHKTG Aocryna). 

2 , KOflkipOBaHMe M MOflyflBMUfl 

Pha pasJiMMHbix CKOpocTGfi nepGAa^n noAAGp^nBaiCTCs Ana TpaHcnopTHbix KaHanos. Ka>KAas 

CKOpGCTb aCCOl(HHpyeTCfl C KOHKPGTHOPi C-KOpOCTbK) KCA^POBaHilSl V\ KOHKpGTHOPi CX6M0M 
MOAynflMHH, HTO CGBMGCTHO npOHBnfleTCfl 8 KOHKpGTHOfl CnGKTpanbHOM aCpCpGKTMBHOCTM (nnn 

CKopocTM nepeflaMM flaHHbix). Ta6nwna 25 nepGHkicnaGT pasnMHHbie CKopocTki nepGAa^^i, 
noflqep>KHBaeMbie cuctgmow. 



oroytctByer 

1/4 E3PSK 12 

1/2 BPSK 21 

1/2 QPSK 48 



KQflOBUE> SMTU/OMMBOn 

MOPM 



15 QAM 
10 QAM 
64 QAM 



■:'Si:UAH 

256 QAM 
256 QAM 



Ka>KAbiw o6ii(kiM TpancnopTHbiM Kanan noAAep>3(MBaGT oahv mdm 8ojigg ckopoctgm nGpeAani-i m 
oahh pewuM nepeAa^n (mjih, bgsmokho, Donee, ksk b cny^ae KaHana RACH). BCH nepeAaeTcn 
na cpuKcwpoBaHHOM CKopocTM c wcnonb30BaHiieM pe>KMMa pasHeceHMfl. FCCH mo>kgt 
nepeAaBaTbca na oahom na B03ivio>KHb:x ckopoctg^, kbk yKasbssaeica noriGM Pgjkmm Phy FCCH b 
cooOsaghmm BCH, c kicnonb30BaHHGivi pe>KHMa pasneceHna. B oahom sapnaHTG ocyiAGCTsnGHra 
RACH Mower nGpGAaE ; ibcs na oahom H3 eo3MO)KHbix CKopocreti, ksk yKasbiBaercs HCfl RACH, 
BCTpGGHHOM b npGaM6yny n&fl RACH, m Ka^qoG coo6u4GHne RACH i'SMeer OflMH m nerbipex 
B03MO>KHbix pasMepos. B Apyrow BapweHie ocyu4ecTBnGHtia RACH nepeAaeTca Ha 



RU 2 335 852 C2 



eAMHCTBeHHOM CKOpoc™. B Ta6nnqe 26 nepe^ncneHbi napaMeTpw KOAMpoBanns, Mopynauyiw k 
nepeA3HM m pasiwepw cooGiaen^ noAAep»<W8aeMbie Ka>KAWM TpancnopTHbiM KananoM. 



BPSK PasHe. 
8PSK 

3PSK PasHeceHKe Mepeiu. 

QPSK Pa3necenne I'lepsM. 

1 6 QAM Pa3nacenne MepeM. 

8PSK ynpaarienwe 98 



QPSK YnpaaneHxe 96. 1S2, 3{ 



CooSiAeHwe FCCH HBnaeTCfl nepeMem-ibiM no paaMepy m 3aflaeTca HGTHbiM m^cjiom 

CMMBOJIOB MOPM. 

FCH n RCH noAAep>Ki.i8aK>T Bee CKOpoc™, nepeMMcneiHHbie b Ta6jiMu,e 25. B Ta6niiqe 27 
nepeMncrteHbi naparvierpb! KOAnposaHna. MOAynaunn m nepeAanw n paawepw coo6uneHnfi, 
noAAep>KH eaewi bie FCH h RCH. 

TaGnnna 27 

napaweypw flns FCH n RCH 



B.ITb! Kcna ClIVBOrbl MOfly.nsn. 
0.25* 1/4 BPSK 72 72 144 28S 
1/2 BPSK 144 (44 288 283 
1/2 QPSK 288 283 576 288 
3/4 QPSK 432 1 44 576 283 
1/2 16 QAM 576 575 1 152 288 



3/4 16 0AM 884 288 
7/12 64 QAM 1008 720 
213 04 OAM 1152 576 
3/4 64 QAM 1296 432 
5/6 64 0AM 1440 288 
258 QAM ifjR.ri 723 



SaivienaHne A: Ka>KAbm 6mt koa3 co CKopocibJO 1/2 noBTOp«eTC>3 b Asyx noAAnana30Hax a™ 
417 nojiyneHHfl 30cpeKTMBHoPi koaobom CKopoerw 1/4. Emtw HerHocru npeACTaBnaiOT M36biT0HHbie 
6nTbi, BBSAfiHHbie KOAnposaHneivi. m ncnojib3yiOTCs=i npM6MHHK0M ixsm wcnpaBneHMH gujm6ok. 

Pasiwep KaApa PHY b Ta6nnu|e 27 yKaabisaeT nmno koaobbix 6v\tob, cmmbojiob MOAynHquw m 
cumbopob MOPM a™ Ka>KAoro KaApa PHY. Earw A-ra nepeAann Aa^Hbix ncnonb3y8TCfl 48 
noAA^anasoHOB AaHHbix, to Ka>KAbifs cumboji MOPM BioifonaeT b ce5a 48 cnwiBonoB M0Ay™Mnn. 
45 flnn pe>KMMOB pasnecenns w ynpaa/iei-iMH ny-iowi nepeAaeTca oamh hotok cmmbojiob m pa3Mep 
KaApa PHY cootbotctbvst eAUHcrseHHOM CKopoc™ riepeAann, npwMeHHeMOM Ana aioro noiOKa 
cmmbojiob. fljra pewwwa npocrpaHCTBeHHoro MynbTnnneKCnpoBaHM« mhokcctbo hotokob 
cmmbojiob u wex Hi peAasarbCfl b MH0«ecree npocjpaHCTBOHHbix KanajiOB « ooLL^kifi pa3Mep 
KaApa PHY HaxoA^ica cyMwupoBaHneM paswepos KaflpOB PHY a™ OTAenbHbix 
5f npocTpaHCTBOHHbix Kanakas. Paawep KaApa PHY a^ Ka«Aoro npocxpsHCTBSHHoro Kanana 
onpeppnaerca ck oc cnonb oro npocrpaHCTBSHHoro KaHana. 

B KanecTBe npuMepa npeAnono>KHM, hto Kanaj] iV]B> I bi 3eH noAAOP^aaTb ^eibipe 

npocTpaHCTB8HHbix KaHana, pa6oTaK)Li4nxnpncneKTpajibHbiX3c|3c|)eKTHBHocT?!xO,5, 1,5, 4,5 m 
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5,5 6nx b ceK/rq. Hexwpe CKopocru nepeAaHM, Bbi5paHHbie flnn ^exb -cxBeHHbsx 
K3Hano3, Syjjyr cooxBexcxsoBaxb noK33aHHbiM s TaSnwue 28. 

Ta6n»ma 28 

npxMepxa* rc:.v j f -:><x;r;.i»-if«>eHsfl>» av« >tawi««mF08ftKneM 

K3fpjf5K3 F'SSMftp *S»pS PHV 

Koqa MOflVTdM. MOW 
BHSK 111 288 Z88 

QFSK 432 576 236 

64 QAM 1296 1728 288 



06LLii/M pa3wsep KaApa PHYcocxaBfiyiexxorAa 144+432-* 1 96+1584= 456 i/iHCpopMaqnoHHbix 
6wxob win 288+576+1728+2304=4896 KOAOBbix 6litob. fla>Ke xoxs Ka>KAbiii us nexbipex 
npocTpaHCTBBHHbix KaHsnoB noAAspjKMBaex pa3f!HHHoe wcno 6hxob nori63HOw narpysKn, o6u\m 
K3AP PHY MO>KeT nepeAasarbca b 6 CHMBO.nax MOPH (k npwwepy, 24 mkc, npeArsonaraa no 4 

MKC H3 CHMBOXI MOPH). 

V. OgpaSoTKa ..0M3wyeMoroypoBHH 

c^wf .7 noKa3bieaer 6jiOK-cxeMy BapwaHTa ocymectBtteHm nyHKxa 11 Ox Aociyna v\ AByx 
no/ib30BaTenbCKMX TepMMHanoB 120x w 120y c cncxeMoPi 5J1BC MBxMBbix. 

B HMCX0A?!!J4eM nmm CBfi3n b nyHKxe 1 10x Aocryna nepeAaiotAUM (DPfl) (TX) npoueccop 710 
AaHHbix npuHUMaeT AaHHbie TpacfDMKa (r.e. iiHcpopMai.woHHbie 5nxbi) ox hctohhwks 708 AaHHbix w 
curHanwaaMMto h Mnyio nHCpopMaqwio or KOHrpormepa 730 w> bosmokhc, rmaHKpoBinwca 734. 
3th pa3iuiHHbi8 Tunbi AaHHbix MoryT nepeAaBaibCH b pasHbix xpancnopTHbix icaHanax. flPfl 
npoi-ieccop 710 AaHHbix "KBApupyex" AaHHbie (ecnn HeoSxoAMMo), CKpeM6rtnpyeT 
KaApupOBaHHbie/HeKaApMpOBaHHbie AaHHbie, KOAMpyexcKpeM6.nl/ipoBaHHbieAaHHbie, 
nepeMe>Kaex (i.e. nepeynopaAOHnsaex) KOAnpoB3HHbie A3HHbie n OTo6pa>KaeT nepeMe>KeHHbie 

AaHHbie H3 CMIVIBOnb! MOAy^AMMM. flnq npOCTOTbi TepMHH "CHMBO/1 A3HHbiX" OTHOCMTCfl K CMMBOfiy 
MOAyJIHMMM A™ A3HHblX TpacpHKa, 8 repMMH "niMlOTHblM GHMBOll" OTHOCM XCH K CUMBOfiy 

Mopyn^m Ana nnnoT-CMmana. CKpeiyi6™p0BaHne paHAGivsnsnpyeT 6nxbi AaHHbix. 
KoAnpoBaHwe yBenn^nBseT HaASWHoexb nepeAann AaHHbix. FlepeMOKeHne o6ecneHMB3eT 
BpeivieHHoe, nacxcxHoe w (min) npocxpaHCxaeHHoe pasHeceHwe ajis KOAOBbix 5mxob. 
CKpeMomiposaHMe, KOAnposaHwe m MOAyJi»MWfl Moryx BbinoxiHH i bca Ha ochobb ynpaBxiHiou^nx 
CHrnarsoB, oGecnenMBaeMbix KOHTponnepofvi 730, m 6onee noApoSno onucai-ibi HM>Ke. F1PA 
npoqeccop 71 0 AaHHbix oSecnenwBaex noxoK cmmbotiob MOAynaMMn p.nn Ka>KAoro 
npocxpaHCTBeHHoro Kanana, Mcnonbayeivioro a^s nepeAaHM AaHHbix. 

HPfl npocTpaHcrseHHbiM npoqeccop 720 npwHMwaer oawh nnn 6oi'ie8 hotokob cmmbojiob 
MOAyJifLiMM oi flPfi npoiieccopa 710 AaHHbix w BbinonHsex npocxpaHCTBeHHyio o6pa6oTKy 
cuMBonos MOAynflMMM A-na nojiyneHwa nexbipex hotokob nepeAasaewibix cmmbohob, no OAHOMy 
noiOKv na Ka>KAyio nepeAawiAVio anreHHy. npocTpaHcreeHHSs o6pa6oxKa oo.nee noApo6no 
onucana hh>k6. 

Ka>«AbiM MOAynaTop (MOfl) (MOD) 722 npHHHMaeT n oopaSaTbiBaeT cooTBexcTByioiAMti hotok 
nepeAaBaeMbixcHMBonoB, nroobi o5ecneHWTbcooTBeTCTByioiAHi?i roxok chmbojiob MOPH. 
Ka>i<Abii?i noroK cmpv1bgj"iob MOPH o6pa6ai'biBaeTC« Aa^ee, htoObi o6ecneH^Tb cooxsexcxByiOLLiMfi 
MOAynnpoBaHHbiw cuman HwcxoAsu^eii hmhuh. Mexbipe MOAynwpoBaHHbix ci/irnana HwcxoAaLi^ew 
jiuhmm ot MOAy^aropa 722a-722d nepeAaioxcs 3aTewi MeTbipbivia 3ht6hh3mm 724a~724d 

COOTBeXCTBeHHO. 

B Ka>KAOM nonb30BaxenbCKOM TepMsinane 120 oahs na MHOwecxBa aHxeHH 752 npwHMiwaex 
nep8A3BaeMbie MOAynwposaHHbie curnanb! hucxoa^iasm niiHun w Kax<AaR npsieiviHaa anxeHna 
noAaex npunnxbiM cnrHa.ii na cooxBexcxByiou4Mfi Ae^OAyn^xop (flEMOfi) (DEMOD) 754. Ka)KAbiPi 

i f ico " l. n i>e] _o5oi ! , ! > t3binoj"iH«erviOM 

MOAyfifixopOM 722, w BbiAaex npuH^Tbie CHMBonbi. fipneiviHbiS (HPM) (RX) npocTpaHCXBeHHbiii 
npoqeccop 760 saxewi BbinoxiHsiex npocxpaHCxseHHyKD o6pa6oTKy npwHsxrbix chmbojiob ot bcox 

A8MGAy^HX0p0B 754 AX!H n0nyH8HH« BOCCXaHOBJieHHblX CHMBOilOS, KOXOpbie SBJIflKSTCa OqeHKSMM 

chmbojiob MOAyxi^Linn, nepeASHHbix nyHKxoivi Aocxyna. 

□PM npoiieccop 770 AaHHbix np^HUMaex ti AewyfibxunneKCHpyeT soccxaHOBneHHbie cmmboxiu 
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b mx eooTBeiCTByiQLL^e TpaHcnopTHbie Kanaribi. fl™ BoecTaHGBneHHbix cmmbojiob a^ i<a>Kfloro 
TpaHcnopTHoro KaHana mojkbt ocyuiecTBnaTbca nocuMBonbHoe oSpasi^eHHoe OTo6pa>KeHne, 
o5paLu,eHHoe nepervieweHMe, AeKOAnposaHne n ASCKpewiSjinpoBaHMe p,sm nonyneHKH 
AeKOAnpoBaHHbixflaHHbix fljia 3Toro TpaHcnopTHoro KaHana, fleKOAnpoeaHHbie Aam-ibie a™ 
Ka>KAoro TpaHcnopTHoro KaHana Moryr BKHKwarb b ce6a BOCCTaHOsneHHbie naKerwpoBaHHbie 
AanHbie, coo6iAeHtia, cwrHaxii.13a14i.ifO n t.a., KOTopue noAaKsrca na npweMHWK 772 AaHHbix n 
(inn's) KOHipofuiep 780 jinn AanbHewwew o6pa6o™. 

06pa6oTKa nyHKTOM 1 10 Aocryna w TepMMHanoM 120 Rnn HHCxoppmen jimhhh donee 
noApo6no a™caHa nnwe. 06pa8oiKa n.nx hogxoa^ia 6 ^ Jihhmm Mower 6biTb tom >Ke cawoti mjim 

OTJ'MHHOi/i OT 06pa60TKH A™ HMCXOAHlijeM JIM HUM. 

flna HMCxoAHiAew jiwhuh b KajKfloiw 3kthbhcm nonbsoBaTenbCKOM repwiwHane 120 F1PM 
npocrpaHCTB6HHbiM npoqeccop 760 oneHnsaeT HncxoA«i-HyK> nunnio a^h nonyneHMH 
HHCpopwaMHH coctoshus Kana.na (HCK) (CSi). HCK Momer BK/isonarb b ce6?i oljshkm KaHanbHbix 
otkjiukob, OTHOLueHna C/LU &m npiiHaroro ctimana k t.a. HIPM npoueccop 770 AaHHbix MO)KeT 
t3iqk8 oSecnennaaTb craiyc naKeTa/KaApa, npuHaroro no Hmxop,^iu,ev\ hhhmm. KoHTponnep 780 
npuHUMaer nHcpopiyiaquho eacroHHus Kanana m craiyc naKera/KaApa w onpeAenseT 
MH0opMauimo o6parHOM CBA3M, noAnewamyio nepeAane nasaA b nymcr Aocryna. 3ra 
MHCpopMaqwa o6paTHofi CB33H o5pa6aTbiBaeTCs rtPfl npoueccopowi 790 AaHHbix 11 HPfl 
npocTpaHCTBSHHbiM nponeccopoivi 792 (ec™ oh nMeerca), npeoSpaayeicsn oahmm mjih 6onee 
MOAyJ^flTOpaMM 754 m nepeAaercn oahow hjim 6onee anreHHaiviM 752 HasaA b nyHicr Aocryna. 

B nyHKTe 1 10 Aocryna nepeAaHHbiii(-e) CMma.n(bi) BOCxoAHiAefi nwHwn npfiHtfiviaiOTcy! 
aHTeHHaMM 724, ASMOAynwpy teres AeivsoAynjrropaMn 722 m oopa6arbjBaiOTca ilPM 
npocTpaHCTBeHHbiM npou|eccopoM 740 n HPiM npoqeccopOM 742 AaHHbix KOMnneivieHrapHbiM 
o6pa30M no OTnoiueHmo k roMy. mto BbinonHanocb b norib30BaTenbCKOM repMMHane. 
BoccTaHOBiieHHaa iiHcpcpMai^na oOpaTHOw cbh3m noAaeica 3areM Ha KOHTponnep 730 v\ 
nnaHnpoBiqi'iK734, 

rinaHnpoBiAUK 734 wcnojib3yeT nHCpopwaqnK) o6psthoh cbs3m a"h BbinonHeHns p^Aa 
cpyHKLi^M. xaKnx KaK (1) Bbi6op naSopa norih30BaTenbCKMx TepMtiHanoB a^^ nepeAanw AaHHbix 
no HMCxoAHinefi n BoexoAameii jimhmm, (2) BbiSop CKopocTiyi(-ePi) m pe)KHMa nepeAa^M Ann 
Ka>KAoro Bbi6paHHoro nofibaoaarenbCRoro TepMnna/ia w (3) HasHaneH^e aoce ynnbix pecypcoB 
FCH/RCH Ann Bbi6paHHbix rep'viMHaiiOB. DiiaHMpoBiAMK 734 w (hjih) KOHTpo/inep 730 
McnonbayiOTAanee MHcpopiviauMio (Hanp^Mep, ynpaeneHna BeKTopaww), nonyneHHyio m 
ne<pep,a<-<M BOCxoAfliAefi jimhmm Ana o6pa6orKH nepe^a^n HucxoAsiuefi huhmm, kbk 6onee 
riOAPoGHO onuano Hii>Ke. 

P«A pe>KHMoe nepeAa^n noAA8p?KMBaeTC?i p,nx nepeAsnn AaHHbix no mcxo^med m 
i . i aiujefi nnHnn. 06pa6oTKa /yifl Ka>KAoro M3 3tmx pewwwoB nepeAann 6onee hoapo6ho 
onucana h h>ks . 

1 Pemm pa3HeceH»i« • o6pa6orKa nepeaa^n 

dJwr.SA noKasbisaeT 6noK-cxeiviy Bapnanra ocviasctbiishuh nepeAaioiiiero onoKa 800 a^^ 
Bbino/meHMfl o6pa6oTKH nepeAann nnn pe^nsvsa pa3HeceHna. r\epep,a\ou\m 6noK 800 mokst 
McnojibsoBaTbcs p,nx nepeAaioiAew nacr^i nyHKra Aocryna v\ nojibsoBarejibCKoro TepwiMHana. 

B riPfl npoLieccope 71 ~a AaHHbix ohok 808 cpopivinpoBaHun KaAPOB "KaAPsipyei" Aannbie pp.n 
KajKAoro naKera, noAne^aiqero nepsAane no xananaM FCH v\ RCH, flnn ocxanbHbix 
vpaHcnopi'Hbix KanariOB KgAP^posaHne BbinonHHTb ho Hywno. KaAP^poBaHne mokbt 

BbiriOXlHHTbGS, K3K MTlJlWCTpMpyeTCa H3 CpHi".6, HT06bi rOHepHpOBaTb OAHH 1^J"1M 60fiee K3AP0B 

PHY n,np. KawAoro nonb30saTenbCKoro naKera. CKpewonep 810 sarew CKpeMSnnpyeT 
KaAPupOBaHHbie/HeKaAPupoBaHHbie AaHHbse a™ sa^Aoro TpaHcnopTHoro Kanana p,nn 

paHAOMM3aLiMM ASHHblX. 

KoAep 812 nptiHMMaeT n KOA^pyer CKpew8nnpOBaHHbie Aannbie b cooTBeTCTB^n c Bbi6paHi-ioii 
cxeMOM KOA^pOBaHMa, HTo8bi o5ecneHHTb KOAOBbie 6nrbi. Bjiok 814 noBTopeHM?i/npope>KMBaHHfl 
33T6M noBiopaer nnn npopeKMBaer (r.e. CTwpaer) HeKOTopwe m KOAOBbix 6mtob, nroObi 
nonyniiTb »:enaTeribHyso KOAOByso CKOpocrb, B sapnaHTe ocyiAecTsneHna koasp 812 sBnseTca 

ABOMHHbIM CBepTOHHbllV! KOAepOM CO CKOpOCTbfO 1/2 K AnMHOM OrpaHHHeHM?! 7. KOAOBaa CKOpOCTb 

1/4 M0/K6T 6b!Tb nonyMSHa noBTopeHneM Ka>KAoro KOAoaoro 6mt3 oahh pas. KoAOBwe CKopoc™ 
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6onbLue, Mesw 1/2 MoryT 6bSTb nony^enbi CTupanneM HeKOiopL h b < 6htob ^3 KOflepa 

812. KoHKpeiHaa KOHCTpyKuws KaAPwpyKJLt^ero 6noKa 808, CKpewGnepa 810, KOAGpa 812 v\ 
6ncma 814 noBTopeHwa/npope>KMBaHMH onucana hvoks. 

nepeMe>KHTenb 818 aaiewi nepewie»;aeT (t.g. nepeyriopaflOHUBaei) KOflOBbie 6htbi v\3 6noi<a 
814 Ha ocHosaHWM Bhi6paHHOw cxewbi nepewe>KeHMsi. B sapwaHre ocymecTBneHHH ra^aa 
rpynna m cnepytowyix Apyr sa flpyroM noAne^aii^i^x nepeAane koaobwx Sutob b aaflaHHOM 
! i P o c v p a h ct b s h h o m «aHane pacLUKpae-fCH no 48 noAA^anasoHaM nepeAann AaHHbix (mjim 
noAAwana30HaM AaHHbix), HTo6bi o6ecneHMTb p33hgcghmg no h3ctotg, nepeweweiHHe 6onee 
noApo6no onucano husks. 

BnoK 820 nocuMBonbHoro OTo6pa>KeHMH 3areivs OTo6pa>KaeT nepeMe>KeHHbie Aannbie b 

C00TB6TCTBMM C KOHKpeTHOM CXeMOM MOAyi1«MHH A™ nQjiyMGHHS CMMBOfiOB MOAVTISMHH. KaK 

noKaaano b TaSfinqe 26, a™ pewuMa pa3HeceHiw Moryr McnonbaoBaibca BPSK, 4 QAM min 16 
QAM b saBMCMMOCTM ox Bbi6paHHOfi CKopocxM nepaAaHM. B pokmmg pasneceHws oahb w ra >kg 
cxeiwa MOAynaqwn ncnonb3yeTCs p,np. scex noAAMana30H03 AaHHbix. Hoc^MBonbHoe 
OTo6pa>KeHne MOKei AOcrnraTbcs (1 ) rpynnnpOBanneM naSopos m B Smtob a™ cpopM^posaHMa 
B-SnroBbix 3HaMeHMM, vp,e B> 1, w (2) OToCpaweHnewt Kaxyjoro B-6nroBoro 3HaseHna a™ 
tchkm b rpynne CHmanoB, cooTB©TCTByiO!AGi< Bbi6paHHofi cxewe Mopynanuu. Ka^an 
OTo6pa>KeHHaa curHanbHan tomkb hbjihgtch KOivinjiGKCHbiM SHaHGHneiv! m cooTBSTCTByeT CHMsony 
MOAyJiflMHH. Bjiok 820 nocMMBOJ-JbHoro OTo6pa>KeHM« o6ecneHMBaeT hotok cmmbojiob MOAyJiaM^n 
k flPfl npousccopy 720a pa3HecGHna. 

B sapnaHTe ocymecTBJieHMfi p@>kmm pa3HeceHH« ncnonbsyer npocrpaHCTssHHO-BpeMeHHoe 
paaneceHne nepeAann (riBP["l) (STTD) ixsm ABOfinoro pa3HecGHMH nepeAann no noAA^anasGHaM. 
nBPn noAAepKMBaeT OAHOBpeivieHHyto nepeAany He3aBHCMMbix cuMBOiibHbix hotokob AByMH 
nepeAaioiAMMH aHieHHaMM npw noAAepwaHHH opToroHaxibHOCTM b npnewHHKe. 

Cxewa riBPfl paOoraGT crieAyKMAHM o6pa30M. npeflnonoxnM, mtoabs cuiviBO/ia Mopyn^m, 
o6o3HaHGHHbie K3K j, h , noAiie>Kar nepeAane b 33A3HH0M noAOMana30He. riepeAaTHMK 
reHepupyeT ABa seKropa Xj = ^ i?2 J r m x = - T *] r . we "* " o6o3HaMaeT conpfiweHHoe 
anaHGHne, a ""' 03Hanaer ipaHcnoHnpoBaHwe. Ka>KAbiM bgktop BKmonaGT b cg6s Asa ajiGMGHia, 
KOTopbie noAJie>Kai nepeAane ABywa nepGAatou4MMM amGHHaMM b oahom CMMBonbHOM nGpnoA©. 
(T.e. BeKTop x, nepeAaeTCfl ppyMH aHTGHHSMn b nepBbiM CMMBonbHbiw nepMOA, a bsktop x 2 
nepeAaerca Asywa aHTeHHaMM b cn6AyK>mnM OMMBonbHbiii nepwoA)- 

Ecnw npneMHMK CHa6weH eAUHCTBeHHOM npi^eMHOi^ aHTGHHOM, to npnH«Tbie CMMBO/ibi Moryr 

SblTb Bbipa>KeHbl K3K; 

r l =V J +V 2 +". si ypaBHeHHe(l) 
r, = Jiysl - lus\ + tt 2 

TAG f, H r ; HBri5WTC£ AByMfl CMMBOnSMM, npHHSTblMM B FlpMSMHHKS B AByX CneAyWIAMX APV'r 33 

ApyrOM CMMBOJibHbix nepnOAax; 

A, m ABnaiOTCfl K03cpcpHi4HGHf arvin yameHMfl rpaccbi or AByx nepeAaroiA^x aHreHH k 

npnGMHoii aHTGHHG A^a paccM3.TpnBaeMoro noAA^anaaona, npunewi ycuneHMH Tpaccbi 
npeAnonaraiOTCfi nocToaHHbiMH no noAA^anasoHy 11 CTaTMHecKMMM no AByxcMMBOJibHOMV 
nepnoAy; n 

n, M n, flBftSiOTCH myM3MM, CBH3aHHb!MM CAByM53 npMHarbiMM CMMBOJiaMM f, »r, 

COOTBGTCTBGHHO. 

npilGMHHK M05KGT 33TGM nOfSyMMTb OLjeHKM AByX nepeAaHHblX CMMBOfiOB i, M J 2 CnGAyiOIAMM 

o6pa30M: 



ypatmemie (2) 
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AribTepnarnBHO nepeAamiiK MO>KeT renepMpoBaTb ABa eeKTOpa „ !" *F w 

5/ :;; Pi A a j 

f *F m nepe/jasaTb stm ABa oeKTopa nocneAOBaTGfjbHO a abvx cuMBoribHbix 

- n s i j 

nepnoAax AByMa nepeAasoiAHMM aHreHHaMn. HpuHaTbie c^MBOJibi Moryr 3arew 6biib Bbipa>KeHb! 
k3k: 

T Y - h l S i - fejSj + H 

r 2 = fo,5 2 4 Ajj' + n 2 . 

HpneMHUK MoateT 33T6M nonyHUTb OLjeHKM M3 flByx nepeflaHHbix chmbojiob cneAywwiHM 
o6pa30M: 

h h 

BbiLuenpuseAeHHoe onwcaHwe mokgt obirb pacwtipeHO cucreMbi BJ1BC MBxMBbix c 
AByMs? huh 6onee nepeAaK>uj,iiMn aHTSHHafi/in, Afc npkseMHbSMM anTenna^n m mho>k6Ctbom 
noAA^ana30Hoa. flse nepeAasomux aHrenHb! HcnonbsyiOTCfl a^^ nio6oro 3aA3HHoro 
noAA^anasoHa. npeAno/iOKUM, hto Asa CMMsona MOAynaqmi, o6o3HaHeHHbix 
K3K s (k) \a s 7 (k) , noA.ne>KaT nepeAa^e na aaA3HH0M noAAEianaaoHe ft , HepeAamMK 
renepHpyeTABa eeKiopa x l( k)=[s i( k) s 2 (k)J " ^ (k) = [ s ; (k) _ sl(k) J 

3KBHB3J16HTH0, p,33 Ha6opa 

CMMBOiiOB ^ (k j} = s -/ k fi w {v. (k)}= \<s 2 (k) - s[(kj\ ■ Kaagabiw wa6op cmmbohob 

BKniwaeT s ce5a A^a aneMema, KOTOpbie noAnewaT nepeAane nocneAOBaTe/ibHO b AByx 
cuMBOJibHbix nepnoAax cooTBeTCTByiomeM nepeAaiOLuefi amem-iou b noAA^anaaoHe k(j.e, 
Ha6op cMMBonoa ;.v (k)} nepeAaeTCfl b noAAnanasoHe k m aHTSHHbi ib AByx cwMBo.nbHbix 
nepnoAax, a Ha6op {x, (k )} chmboj:ob nepeAae-rca b noAA^anaaone k ameHHOM jb tom we 
caMOM AByxcwMBonbHOM nepnoAe). 

BeKropbi npnH«rb!x cuMBonoB b npneMHbix am sHHax b AByx cuMBOJibHbix nepHOAax MOf'yi 
6biTb Bbipa>KeHb! k3k: 
r,(*) = h,(*)*i(*) +-h ; (*)A- 2 (*) + n,(Jfc) h 

r z (k) = h,(t>;(it)-li/feK(t)+n 2 (*) 

TA8 fifVc .) M f 2 (7cj asn«iOTCR AByMa CMIV!BOribHblP»1M BeKTOpaMM, npMHHTblMM BAByX 

CJieAytomux APyr sa APyrow cwviBonbHbix nepwoAax Ha noAA«ana3one * b npnewiHUKe, npuneM 

K3)KAblS BCKTOP BKJIKWaST B Ce6fl N x l"ipHHf3TblX CWMBO/lOB A™ N R npM6MHb!X 3HT8HH; 

ft[ (k) m A 3 ;"A-j ^BfiRiorca BSKTcpawn KoacpcpMUMeHTOB ycMneHwa Tpaccbi ot AByx EiepeAaioiA^x 
anieHH iv-, j'k N R npneiviHbiM aHTSHHaM Ana noAA^anasoHa k, npunervi Ka>KAbiM eeKiop BKiifonaei 
b ce6n ycwjieHMH KanariOB ot CBssanHofi c hmm nepeAafOtiieii anTeHHb! k Ka^sAOM M3 JV H 
npne^HbK anieHH, vp,e ymnenm ipaccbi npeAnonaraK5Tca nocTOHHHbiivin no noAAnana30Hy n 
CTaTunecKHMM 3a AByxcH^BOJibHbiM nepnoA; ^ 

5,(1) M HjfA-.i flBJlflKJTCSS LLiyMOBbfMM BSKTOpaMM, CB83aHHb!MM C flByMH npMHHTbIMM B@KTOp3MM 
Z.i(k) M COOTBSTCTBeHHO. 

□ pneMHHK 33TeiVl BblASHMTb OLiSHKH AByx nepeA3HHb!X CMMBOflOB s.(k) M ^('AJ 

CJieAysoiAMM o6pa30M: 
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, (fe)r i (fe)-rVWh J (fc)_ 

ii£(*)I 2 +Ih,»f 



h,' (feMi (fc) - a" , (k) 

h"(*)a(i) + n?(*)h,(*) 



j|h,(i:)if +lfe,(*)f 

AnbTepnarMBHO nepeflaiMHK mokst reHepuposaTb Asa Ha6opa jj*. fjtj} = ly, ffc ,) j 2 fk ) \ n 
' , ] '.iM^onoB n nepeA388Tb a™ Ha6opbi cuMBonoe Asysviq 

nep8Aarom,i.i[vin ameHHaMn / n .? , BeKiopbi npMHHTbix c^MBonoB ivsoryy TorAa 6biTb Bbipa>KeHbs 
kbk: 

El (it) = h, (£)*, (jfc) + h, (k)s 2 (it) + n, a) m 
r 2 (*) = h f (*)^(*) - h, (k)s* (k) + k s (£) 

npweMHMK MCWKST 38T6M BblAeriMTb OLjeHKtf ABVX nep8A3HHb!X CUMBOJ iOB CfieflyiOIJUMiM 

oopasowi; 



mi,(*)r+iM*)f 



h, (*)n,(A) + n?(jfc)h,(*) 



ift)ss k (fefe (t)-&(fc)h 7 (fc) = } ft, (fcte 2 {fc)-fifa)h ; (fc) 

Cxewa nBPn onticaHa b pa6cie S.M. Alamouti "A Simple Transmit Diversity Technique 
for Wireless Communications" ("npocroM mbtoa pa3Hecenwa nepeAann Afsfl SecnpOBOAHOti 
CBH3M"), IEEE Journal on Selected Areas in Communications, Vol. 16, No. 8, October 
1998, pp. 1451-1458, Cxeivia fiBPR onucbiBaeTcn rat«Ke b nareHiHOw aassi<e CLSJA Ma 
09/737.602 Ha "Cnoco6 n cwcrreMy a™ no-BbisueHUfi acpcpeK-msHcc/™ no tunpuHe nonocbi b 

KSHa^aX CO MHO>KeCTBOM BXOAOB M MHO>KeC7BOM BbiXOAOB", H OAS H HO Ft 5 SHBapf! 2001 , M B 

naieHTHoPi aaasKe CUJA Na 10/179.439 Ha "PewHMw nepeflann c pasneceHiieM a™ cwcreM CBS3M 
MBxMBbix MOPH"), noaaHHOM 24 mk>h?i 2002, 

Cxewa flBPn acJxpeKTHBHO nepeAaer gamh gumbos Mop,yn»uyiv\ na riOAAnana30H ABywm 
nepeAaK)iii,MMM ameHHaMM b iojkaom CMMBoribHOM nepwofle. Oah3ko 3ra cxewia SIBPR 
pacnpeAensier wHcpopiviaqHio 8 k6>kaom cnwso.ne MOAyn«i-|nn no ABywi cneAyiou^MM flpyr 3a 
ApyroM cwMBonaM MOPM. TaKHw o6pa30M, BOccraHOBneHwe cwMBona b npneMHMKe 
BbinoJiHflercfl na ocHoaann^ AByx aieAytotMux APV'i" 3a aP'/som npMHHTbix ckmbojiob MOPM. 

Cxewa HBPn Mcnortbsyei oah>' napy nepeAaioiArtx aHiei-iH &m Ka>i<Aoro noAAwana30Ha 
AaHHbix. flocKonbKy nyHKT AOCTyna BKnKwaer b ce6s ^erbtpe nepeflaw^Mx aHTeHHbi, Ka^as 
ameHHa mokbt Bb!6npaTbcs Rnn ncnonb30saHna p,n% nonoBMHbi us 48 noAAwana30HOBflaHHbix. 
B TaSnnqe 29 nepeMwcneHbi npMMepnbie cxeMbi HasHaMeHHs noAAwana30HOB-aHreHH n.n% cxeMbi 
nBPH, 
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KaK noKaaaHO b Ta6n^use 29, nepeAaKD^e am-eHHbi 1 n 2 s-icnonbsytOTCs AJia noAA^anaaoHOB 
c MHAeKcawn -28, -19, -13 v\ T.p,,, nepeA3K>Li4ne aHxeHHbi 2 n 4 ncnonbsyiOTca flnn 
noAAwana30HOB c MHfleKcaMM -25, -18, -12 m t,a. s nepeAasciAMe anT8HHhi 1 h 3 Mcnonb3VK>Teyi 
Ana n o aa wa n 330 h o b c mhaokcsmh -24, -17, -1 1 h t.a. HMeercs mecrb pasHbix aHTeHHbix nap 
Ana neibipex nepeAafoms-ix shtshh. Ka>i<Aa?f H3 usee™ aHreHHbix nap Mcno;ib3yerc« 8 
noAA^anasoHOB, KOTODbie pacnpeAenenb! npH6ns«i3HTejibH0 paBHOMepno no 48 noAA"iana30HaM 

ASHHblX, Hapb! 3HT6HH H33HaH3K)TCH A™ nOAAMana30HOB T3K, HTO paSJnMHHbie aHT6HHb! 

McnoribsyiOTCfl b CMewHbix noAflnanaaoHax, hto mo>kgt o6ecneHMTb 66;ibujee nacTOTHoe i/t 
npocTpaHCTB6HH06 pa3HeceH^e. HanpsiMep, aweHHb! 1 v\ 2 ncnojib3yiOTCs nnz 
noAAnana30Ha -26, a aHreHHbi 3 m 4 ncnonb3ytOTca a^si noAA^ana30Ha -25. 

H33H3H8Hne n o AA n a f 1 33 o h OB-a H're h h b TaGfinue 29 tskobo, hto nevwpe nepeAawiAwx 
ai-iTei-ii-ibi wcnonbayfOTca p,n>i !<a>KAoro KOAoeoro 6mt3 pjm Hammiuew CKOpocru nepeAann 1/4, 

HTO M0>K8T MaKCMMM3MpOBaTb npOCTp3HCTB6HH08 pa3HeC6HHe. fj/ffl CKODOCTH 1/4 K3>KAbiCi 

KOAOBbiH 6^t noBTopaerca vt nepeAaerca b AByx noAA^anasoHax (hto raK>Ke HasbiBaercfl 
KOAnposaHneM cflBOMHbiM noBTopeHMeM noAA^anaaoHOB), Qua noAflnana30Ha. ncno/ib3yep»ibie 
a™ Ka)KAoro KOAOsoro 6iiTa, OTo6pa>Ka«)TC?i b pa3Hbie ameHHbie napbi, htoSw ece neTbipe 
SHTeHHbi ncnonbaoBanncb Ana nepeAanii aroro KOAOBoro 6wxa. K npwvsepy, 6wT0Bb!e hhaskcb! 0 
m 1 b Ta6nnu,e 29 cooTB6TCTByK)T OAHOMy w rowy we K0AQ30My 6my pjm pewuFvia pasHecehns, 
FAe 6mt c ^haokcom 0 nepeAaeTcn aHTeHHaMM 1 m 2 b noAA^ana30He -28, a 6ht c hhaskcom 
1 nepeAaeTCsi aHTeHHarvin 3«4b noAAMana30He 1. B KanecrBe APyroro npwwepa 6nT0Bbie 
kiHASKCbi 2 i/t 3 b TaOnnqe 29 cooTBOTCTByiOT OAHOwy n TOMy we KOAOBOivsy Bury, rAe 6mt c 
MHA6KC0M 2 nepeAaexca 3ht6hhsmm 1 m3b noAA^anaaone -17, a out c hi-iaskcom 3 
nepeAaeTca 3HTeHHaMM 2h4b noAA^ana30He 10. 

CHCTSwa M0K6T noAAep^^Baxb Apyrne cxewibi pasHeceHwa rsepeAaHn, m aro bxoa^t b od-bew 
M3o6pe'reHHH. Hanp^iMep, cwcTewia mo>k6t noAAOpwiBarb npocTpawcTBeHHO-HacroTHOS 
pa3HeceHne nepeAann {nMPSI) (SFTD), KOTopoe MOweT o5ecneHtfBaTb npocipai-iCTBeHHoe m 
nacTOTHoe pa3HeceHne na ccHOse nap noAA^anasoHOB. npwsviephsaa cxeiwa nHPR paooTaex 
cneAytoiAMM o6paaoM. DpeAnonoKUM, hto abs c^MBona Mop,ynmi,v\v\, o6o3naH8HHbie kbk 
m s(k+i) , reHepupyiorcf? n OTo6pawaK5Tcq na A^a CMe>KHb!X noAA^anasona CHMSoria MOPM. 
flnn nHPn nepeAaTHHK 6yfleT nepeAasaTb CMMBonw s(k) n afft+ij > p> htshh i 
noAflnanaaoHe £11 6yA6T nepeAaBaTb cmmbo/iw \) vi - s "(k) reww jkb csmumm Asywa 
aHTeHHaMH b noAA^anasoHe k + 1 , Cr»ie>i<Hbie noAAwana30Hbi ncnonb3ytOTCfl n,np. napu cwp^BonoB 
MOflyrifiMMM, noTOMy hto Kana.nbHbiM otkjthk npeAnonaraexcs nocTOSHHbiM A^a nepeAanw otmx 
AByx nap cwMsonoB. 06pa6oTKa b npweMHUKe a^s BOCCTSHOB.neHnyi cmmbohob MOAyjnni.(nn 
as.riFieTca tow ?Ke C3M0M, hto m p,rm cxesvibi flBPH, 3a MCKntoneHiieM roro, hto o5pa6aTb!BaK)Tca 
npuH^Tbie CMMBonbi nvm AByx noAA^anaaoHOB sMecio AByx curvisoj-ibHbix nepwoAOB IVIOPM . 

0wr.8B noKa3t>iBaeT 6noK-cxeiv3y BapwaHia ocyiAecTEJieHun FlPfl npoqeccopa 720a 
pasHecenna, peann3yiou4ero cxewy ilBPH a™ pewnMa paaHeceHwa, 

B flPfl npoqeccope 720a pa3HeceHna AewynbTunfieKCop 832 npuHiiwiaeT n 
AeMyrbTMirneKCMpyer hotok cumbohob 4») Mopynnw/u/i m FlPfl npoqeccopa 71 Oa ashmbix b 48 
noAnoTOKOB, o6o3HaH8HHbix KaK Sl (n) - s h (n) , Ann 48 noAA«ana30HOB AaHHbix. Ka>KAbifi hotok 
cumbojiob MOAynflMMM p,nn Ka>KAoro cuMBonbHoro nepnoAa BKrironaeT b ce6fl oa^h cmmboji 
MOAyraqnw, KOTopbifi cooTBSTCTByex cKopocTM nepeAann chmbo/iob (Tmoph)" 1 s r A© T MO pm 
npeACTasiiaeT co6oS AnnxenbHOCTb oahoto cuMBO^a MOPM, Ka^biS noTOK cmmbojiob 
MOAyiiflMMM noAaeTcs Ha cooTB6TCTByK3U4Mvi FlPfl nponeccop 840 noAAnana30HHoro pasHeceHns. 

B Ka>KAOM FlPfl npoLieccops 840 noAA^anaaoHHoro pa3HeceHna AeMynbTunneKCop 842 
AewynbTMnjieKCwpyeT CMMBOfibi ASMOAyna m ■ na30HaBABecnMBonbHbix 
nocneAOBaxenbHOCTM, npHnew Ka»^aa noc.neAOBaTejibHOCTb mieer raopocTb nepeAann 
cuMBonoB (2T MO ph)" 1 ■ npocTpaHCTBeHHO-BpeweHHOii KOAep npuHMMaer Ase 
noc/ieAOBaTonbHOCTK cmmbojiob MOAyJi^quki m p,n% K3>i<Aoro AByxcuMsonbHoro nepnoAa 
ncnoiibsyeT Asa CHMBona s, vi s 7 b abvx nocneAOBaTenbHOorax, HTo6bi ccpopMwpoBaTb ABa 
CMMBonbHbix HaSopa i*-,}-^ *$ m ^,}=|s, -s*} AnaflByxnepeAasotAnxaHTeHH. Ka»AbiM 
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na6op cmmbotiob BKntOMaer b ceoa flsa CMMsona, no OAHOiwy ciiMBOxiy ot ksokp,ovi h3 AByx 
nocneAOBaTenbHOCiew. Ha6op cmmbotiqb reHeptipyerca nyreM oSecneneHna CHMBOxia 
nepsbiM, a CMMBO/ia 4 c/ieAytoiAMM, fab s. nonynaerca Hopes nepeicniOHaTenb 856a, a x * 
nonyMaeTCfl BsaineM conpsweHHOM eeriMMUHbi or ^ Otsgkom 852a w 3aA©p>KKOM conpa^eHHoro 
CMMsona Ha oamh GMMBOJibHbifi nepiiOA 6noKOM 854a 38A6P>kkm. AnanoraHHO nabop k l ; 
cmmbotiob renepupyeTCs nyreM o6ecneMeHna cuMsona ^ rsepBbiwi, a cuMeona cnep,y\am,v\M, 
yrb h nonynaeTCfl nocpeACTBOM nepeitnioHaTeTis 856b, a - s ' nonynaeTca b3htmcm 

OTpk!i.:aTe^bHOii conpaweHHOM sennHMHbi ot 3 6jiokom 852b v\ saflepjKKOti OTpuqaienbHoro 
conpwKeHHoro CMMBona hb oahh cuMBOXibHbiM nepnoA Shokom 854b 3aAep»Kn. flea naGopa { x , } 
m {*,| cmmbojiob riOArie>KaT nepeAane ABy^a aHTeHHaiwn /ny! Ha3HaHeHHbiiyin noAAnana30Hy, ma 
yKaabiBaexca b Ta6xsnue 29. npocTpaHCTBeHHQ-speivseHHOM koa©P 850 o6ecne4MBaeT nepBbiw 
naoop {x t }= >?, .?:} cmmbotiob b 6ycpep/^yxibTnnneKCOp 870 p,nn nepeoPi nepeAaiomefi 
anienHbi / , a sropoM Ha6op |_ ^ _ ^ chimbotiob b ApyroM 6ycpep/MyxibTMnTieKCop 870 a™ 

btqpom nepeAaroiAeii anTenHbi / flBa cuMBOxsa, ooecne^eHHbie npocrpaHCTBeHHO-BpeMeHHbiM 
KOAepoM 850 flrtH xajKAoro otMBOxibHoro nepnoAa, Ha3biBaiOTC« cuMBonawn riBPH. 

Bycpepbi/MyribTMfuieKcopb! 870a-870d iicnoxib3ysorcs nnn eycpepusaqnH n 
MynbTnnneKGnpoBaHH5i cmmbotiob riBPEI ot acex npoqeccopoe 840 pashieceHMS. Kax<AbiM 
6ycpep/Myf!bTnnneKCop 870 nprn-miviaeT nunoTHbie cumbojiw \a cwMBonb! ilBPH ot 
C00TBercTByK3iAi/ix ElPfl npOMeccopOB 840 noAA^anaaoHHoro pasHeceHi/ts, kbk onpeAexsseTCFi 
TaGiinuew 2Q. Hanpniwep, 6ycpep/fviyjib"f w weKCop 870a rspHHMMaeT CMMBOTibi Mopynauywi asm 
noAAwana30HOB -26, -24, -22, -19 m t.a. (T.e. acex noAA^anasoHOB, OTo6pa>KeHHbix b 
8HT6Hny 1), 6ycpep/Myr!bTtinneKCOp 870b npMHMMaeT cwMsorfbi MQf\ymL\m p,nn 
noAA^aria30HOB -26, -23, -20, -19 w t.a. (T.e. Bcex noAAnana30HOB, OTo6pax<eHHbix b aHTemny 
2), Gycpep/iviynbTMnneKCop 870c npuHMMaeTCMMBO/ibi uopynnuw fins* 
noAAMana30HOB -25, -24, -20, -18 m t.a. (T.e. scex noAAnanaaoHOB, OTo6pa>KeHHbix b 
aHTGHHy 3), a 6ycpep/MynbTMnneKCop 870ci npuHUMaeT cwmbotsbi Mopyr^m p,nn 
noAAnana30HOB -25, -23, -22, -18 n t.a. (T.e. Bcex noAAwana30HOB, OTo6pa>KeHHbix b aHTemny 4). 

Ka>Kflbiw 6ycpep/MynbTnnneKCop 870 saTew p,nn Ka>KAoro cuMBonbHoro nepnoAa 
MynbiMruieKCupyeT ^etbipe nunoT-curHana, 24cMMBOj"ia nBPn v\ 36 Hyjieii p,n» neibipex 
nunoTHbix noAA^ana30HOB, 24 noAAtianaaoHa Aannbix w 36 HeMcnojib3yer»ibix noAAnanaaoHOB, 
C00TB8TCTB9HH0 p,nn cjjopMMposaHna nocneAOBaTenbHOCTH m 64 nepeAasaeMbsx cumbotiob Ana 
scex 64 noAA'ianasoHOB. Xoxa MMeeTca 48 noAA^anasoHOB, TO.nbKO 24 noAAnana30wa 
Mcno/ib3yK>TCfl pfl» ks/kaom nepeAaKiu^eM aHrenHbi ah» pewHMa pa3HeceHii«, w 3<$>c})eKTMBHoe 
no.nHoe Mucno !-iencnonb30BaHHb!x noAA^anaaoHOB prm Ka>KAofi anrenHbi SyAeT, TaKMM oSpaso^, 
36 BNiecro 12. Ka»AbiPi nepeAaHHbiw cumboti aBnaeTca KOMnneKCHUM 3HaseHneM (KOTopoe 
mokst 6biTb HyneM flnn He^cnorfbsyeMoro noAAwanasoHa), Koxopoe nocbinaeTCH b oahom 
noAAnana30He b oahom CMMBOJibHOM nepnoA©. Ka>KAbifi 6ycpep/My/ibTnnneKCop 870 noAaer 
noTOK cuMBonoB x t (n) p,n» oahom nepeAaioiAeS aHieHHb!. Ka)«Abiii hotok cusviBoriOB nepeAanw 
coa6P>kmt KOHKaTeH^posaHHbfs nocneAOBBTenbHOc™ m 64 cmmbotiob nepeAa^w, no oahom 
nooneAOBaTeribHOCTn pjm Ka^oro cuiwBonbHoro nepnoAa. ComacHO cpnr.8A, flPfl npoiieccop 
720a pa3HeceHwa ooecnennBaeT MeTbipe noTOKa nepeAaBaeMbfx cmmbojiob, x l (n) - x,, (n) 
AT! ^ HSTbipex MOAyn^TOpos 722a-722d MOPH. 

cDnr.SC noK33biBaeT OnoK-cxeMy Bapwanra ocyu^ecTBneHna MOAynaxopa 722x MOPM, 
KOTopbsii MOxeT ncnofibSOBaTbca AJif Ka>KAoro m MOAynaTopoB 722a-722d MOPM na cj)Mr.8A. B 
MOAynnTope 722x Stiok 852 o6paiHoro ObiCTporo npeo6pa30BaHna 0ypbe npnnnwiaeT hotok 
nepeAaBaewibix cmmbotiob x,(n) v\ npeoopasyex KHJKAyro noc;ieAOBaT6TibHOCTb m 64 

nepeAaeaewibix cuMBoriOB b ee upeACTaBneHne so Bp&uenncm oGiiacTH (KOTopoe Haabieaeica 
npeoopa30BaHHb!M cmmbotiom) c ncnoTibsoeaHMeM 64-ToneHHoro oopaTHoro 6biCTporo 
npeo6pa30BaHMa Oypbe. Ka>KAbiM npeo6pa30BaHHbiii c - ci ipKMT 64 oxo^eTa bo 
BpeiweHHOM o6nacTM, cooTBeTCTByK>u4nx64 noiiHbiM noAAManasoHaiVi. 
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flxisi Ka)itqoro npeo6pa30BaHHoro cwwBona reHepaiop 854 L|MKjiMHecKoro npecpw<ca nosropaeT 
nacTb npeo6pa30BaHHoro CHMBona p,nn cpopMHpOBaHna eooTBexcxBytomero ciiMBOiia MOPM. KaK 
OTMeneHO Bbiiue, mqjkst KcnonbsoBaxbCH OAna A^yx paannHHbix p,n\AH nMKnwHecKoro 
npecpwKca. L|MKnnMecKHM npecpMKC fl.na BCH cpMi<:ci>ipoBaH h paeeH 800 hc. L^KJiMHecKMH npecpMKC 
Ann Bcex ocxaribHbiXTpaHcnopTHbix KaHancs mo>k6t Bbi6iip3Tbca (nw6o 400 hc, hmOo 800 hc) w 
yK33bi3aeTGyi nonewi fln^TeribHOCTb u^KiitfHecKoro npecp^Kca b coo6LMeHi/!n BCH, flna cucieivibi c 
uinpuHoPi nojiocbi 20 Mfq, nepnoAOM AMCKpeTwaauMti 50 hc \a 84 noAflnanaaoHaMU Ka>KAbifi 
npeo6pa30BaHHbiii cmmbo/i nMeex AnitxenbHocTb jim6o 3,6 mc, jim6o 4,0 mc b 3aBHcnMoc™ ot 
Toro, HcnonbsyeTCJi m Ana cuMBOJia MOPM q^KnuMecKufi npn3HaK ahhhom 400 hc nnn 800 hc. 

0wr.8D nnnK5CTpnpyeT cmmboh MOPM. Cmmboji MOPM coctomt ixsyx nacre ii: qnKnunecKoro 
npecpuKca, nMeiounero AnMxenbHoexb 400 nnii 800 hc (8 wnw 16 oxcnexoB), m 
npeoopasosaHHoro CMMBona CAnaxenbHoexwo 3,2 mc (64 oTcnexa). LtwKnwHecKHw npecj>;Kc 
HBnaeTCfi Kormefi nocneAHWx 8 mjih 16 otchgtob (r.e. UMKnwMecKUM npoAOJDKeHMewi) 
npeo6pa30BaHHoro CHMBona h BBOAiiTCH nepeA npeo6pa30BaHHbiM cwMBonoM, L|w<niwecKi/iii 
npe0!"iKC rapaHTi^pyei, hto cumbqh MOPM coxpanaeT csoe cbokctbo opxoroHanbHOCTki npfi 
HanMHMM paaSpoca MHoronyHeeoii 33asp>kkm, 6jiaroAapa Hewyy/iyHiiiaexca cpyKKquoHMposaHne 
npH epeAHbix 3cp0eKTax rpaccb!, ras<nx sok MHoronyneBe pacnpocxpaHeHne n A^cnepci-sa 
KananoB, Bb!3BaHHbie HacxoxHO-ceneKTMBHbiMn 3aMnpaHnaMn. 

renepaiop 854 qnKni/wecKoro npecpuKca noAaer dotok ciimbo-TOb MOPM k nepeAarnnKy 856 
(SIPflK) (TMTR). nepeAaTMMK 856 npeo6pa3yer hotok cmmbojiob MOPM b oahh h™ 6onee 
ananoroBbix cwrHanc-B n sarew! yawHBaeT. cptf/ibxpyer n npeoSpasyer c noBwweHnewi nacxoxbi 
aHanoroBbie cumajibi Ana ebopMHpOBaHns MOAynwpoBaHHoro cumajia, npuroAHoro n,n?. 
nepeAa^M cooxBexcxBywiAew aHxeHHOui. 

Oilman Gaaosoii nonocbi Aim cuMBona MOPM mq>kbt Sbirb 8bipa>KeH i«ai<; 

x„(t) = "f>,<*yF,,(*,r) , YpaBHeHHe (3) 

tab /? o6o3HaHaeT cuMBonbHbiu nepnoA (T.e. nHA.eKCCMMBO.na MOPM); 
A'o6o3HanaeT hhagkc noAAwanaaoHa; 
A' iT HBnaexcs HHcnorvi noAAnana30HOB nHrtOT-cumaxia m AaHHbix; 

e fjfcj o6o3HanaeT cmmboh, nepeAaHHbiti na noAAH3na30He k cwMBOJibHoro nepi^OAa n, n 

-tcr-rtti , nT s < 1 t<,(n + l)T s ypaoneime (4) 

? 3 rhom cjiynae 
i A8 t cp aBnaeica AnnienbHOCTbto MwnniiHecKoro npecpuKca; 
T s ecxb A/iMTenbHOCTb CHMBona MOPM; m 
4/ ecib ujnp^Ha nonocbi nacTor Ka>KAoro noAflwanasoHa. 

2, Pe^iw npocTpaHCTBeHHoro MyribTMnneKCupoBaHHR - o6pa6oTKa nepefla^^ 
4w.9A noKasbiBaei oriOK-cxeMy nepeAawiAero 6- : iOKa 900, o5ecns , n!>iBaiQiAei"o o6pa6oTKy 
nepeAa^M p,nn pe>Knwia npocTpaHCTBSHHoro MyjibTMnrseKCHpoBaHMfl. Bjiok 900 nepeAanw 
npeACTasnaeT co6ow APyrofi sapwaHT ocytAecrBneHw?! nepep,aKsui,evi nacrw nyHKT3 AOCTyna w 
nonb30B3TanbCKoro TepMMHana. flna pe>KMMa npocTpaHCTseHHoro MynbTunneKCupoBaHsia BHOBb 
npeAnono)KMM, hto AOcryriHbi seTupe nepeAanaiAMx anrenHbi m neibipe npweMHbix aHTeHHbi, 
AanHbie MoryT nepeAasaTbca b npocTpaHCTBenHbix Kananax hmcjicm ao neibipex. flna Ka^Aoro 
npocTpaHCTseHHoro K3Hana wo^ceT ncnonb30BaTbcaoTrfMMafOUj,a5ic^ CKopocxb nepeAanw b 
3aBncwMOCTM ot nponycKHOM chocoGhocth nepeA3«w. Ka^Aas CKopocib nepeAa^H MO^ei 

aCCCUilUpOBaTbCH C K Hi I ^ i 1 K. I x 15 O^oclHOB 

TaOiinue 25. B ™>Kecji8AyiQLu,8M cnkicaHMk! npeAno/iaraeTCfi, hto ^ npocipaHCTBeHHbix 
KananoB Bbi6npaK)T(»! Ann ncnonb30BaHHJi Ana nepeAann AaHHbix, rfie n 7 <A',. ^minfA^ , jy s }. 

B riPfl npOMeccope 71 0b AaHHbix 6jiok 808 cpopMnpoBaHtia kbapob KaApupyev Aannbse p,na 
Ka^iiaoro naKexa FCH/RCH A-ns reHepau^n OAHoro mjih 6onee kbapob PHY Ana naKexa. Ka>KAbifi 
K3AP PHY BKnK3Ha8T b ce6s HBCKonbKO 6htob AaHHbix, Koxopwe Moryx nepeAaBaxbcn bo scex 
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N F npocTpancTBeHHbix Kananax b 8 cuMBOnaxMOPH, CKpewiSnep 810 CKpervi6™pyeT AaHHbie 
Ana Ka>KAoro TpsHGnopTHoro KBHana. Ko^ep 812 npaHHMaer m KOAwpyeT CKpeM6nnpoBaHHbie 
AanHbie b cgqtbstctbhh c Bbi6paHHOi/f cxeMofi KOA^poBaHna Arm nonynenvm koaobbix 6htob. B 
BapnaHTe ocyui,ecrB.n6HHH Mcnoxibsyerca 06043^ KOAnpyK^aH cxewa, HxoGbi KOAwpoBarb 

5 AanHbie flrra BCex N[i npocipaHCTB6HHbix KSHanoB, a paaHbie KOflOBbie CKopoc™ n,rm pa3Hbix 
KaHarioa nony-saiOTCfl npopeMHBaHMewi koaobmx ohtob pa3Hb!M« npope»iBaK)iA^Mn 
LuaOnoHawn. Brio* 814 npopewnsaHn?! rew carvibiM npope>KHBaeT KOAOBbie Gutbi, MTo6bi 
nonyMHTb wenaTenbHyw KOAOsyto CKOpocrbflrra ica>KAoro npocrpaHCTBeHHoro Kanana. 
ripope>KMBaHMe p,nn peaaiivia npocrpaHCTBeHHoro MyiibTunneKC^poBanna Sonee hoapoSho 

10 onucaHO hhx<6. 

fleiviyjibTMnj"ieKC0p 816 npuHHMaei w AewynbTi-irifieKCupyer KOACBbie 6nTbi H3 6;iO!<a 814 
npope>KMBaHMfl a™ nonyneHMs N E hotokob KOAOBbix 6^tob p,np. N F npocTpaHCTBeHHbix 
KananoB, Bbi6paHHbix aha ncno.nb30BaHna. Ka>KAbifi ootok koaobbix 6mtob noAaeica na 
cooTBeTGTByK3iA^Pt nepeMemrrenb 818, KoropbiPi neps.Me>KaeT KOAOBbie 6nTbi b noTOKe no 48 

15 noAAwanaaoHaM ABHHbix. KoAMpoaaHMe m nepewie>KeHne fsna pexi/iMa npocrpaHCTBeHHoro 
MynbTunneKCupoBaHwn 6oxiee hoapo6ho onucaHO hjdks. FlepeMe>KeHHbie AaHHbie v\3 Kaacqoro 
nepeMe>KMTenji 818 noA8K>TCfl Ha cooTBeTCTByioiAUM 6noK 820 nocwwBonbHoro OTo6pa>KeHMfl. 

B pe>KMMe npocrpaHCTBeHHoro MynbTun/ieKCupoBaHun p,nn HeTbipex npocTpaHCTBeHHbix 
KanariOB wioxer nc.no/3b30BarbCfi ao nerbipex pa3Hbix CKopocrePi nepeAann b 3aBMCMM0crn ot 

20 oTHOLUSHiiH C/UJ a^h npwHSToro cwmana, nony^eHHoro p,n» 3thx npocrpaHCTBeHHbix KanaxiOB. 
Ka>KAafi CKopocTb accoMMnpyera c kohkpgtho^ cxewoH Mop,ymu,m, kbk noKa33HO b Ta6nnu|e 
25. Ka«AbiM 6jiok 820 nocuMBonbHoro QTo6pa«eHn« OTo6pa>Kaei nepeMe>KeHHbie AaHHbie b 
cooTBercTBHi/i c KOHKpeTHOM cxeMOM Mopynai\v\w, Bbi6paHHOw p.n$ accoLjMwpoBaHHoro 
npocTpaHCTB6HHoro KaHana. HTo6bi nonymrrb CMMBOfibi Mopynamm. Ecnn see neibipe 

25 npocTpaHCTBeHHbix Kanana Bbi8paHbi ax>h ncnonb30BaHWH, to 6xiokm 820a-820ci riocwMBOxibHoro 
OTo6pa>KeHMfl o6ecneMMBaiOT serbipe hotoio CMivtsorjOB MOAynaqnw ajis nerbipex 
npocTpaHCTBeHHbix Kananos k npfl npocTpaHCTseHHOwy npoqeccopy 720b. 

DPfl npocTpaHCTsenHbiPi npou,eccop 720b BbinonHser npocTpaHCTBSHHyio o6pa6oTKy Ann 
pewmwa npocrpaHCTBeHHoro wy/ibrKrmeKCMpoBaHMH. ft™ npociOTbi, HM>KecneAyK>!i|,ee onucaHne 

30 npeAnonaraeT, hto &m nepeAann a^hhux Mcnortb3yiorc?! neTbipe nepeAawtAMX aHTeHHbi, 
neTbipe npne^Hbix aHTeHHbi w 48 noAA^nasoHOB AanHbix. HHAeKCbi noAA^anaaoHOB abhhwx 
aaAaiOTCH HaoopOM k , rAS ^ =±{1 , 6, 8, 20, 22, 26} &m onwcaHHOfi Bbiiue 

CTpyKTypw noAAwanaaoHOB MOPM. 

MoAsnbATifl CMCxeMbi MBxMBbix-MOPM M0JK6T 6biTb 8bipa>KeHa Kaic 

35 r(*) = H(*)x(*) + n(*:) , jxsmkeK, YpaBHeHHe (5) 

rAe r_(k) aBnaerca "npMHHTbiM" BeiaopoM c MeTbiphMs cocxaBriFiiOiA^Mi'i &m cuMBonoB, 
npuHflTbiXHeTbipbMfl npneMMbiwrn aHTeHHaMM Afis noAAnana30na kij.e. 
r(k) = [r l (k) r 2 (k) r 3 (k) r 4 (k)f Y> 

4 g x(k) FiBrifieTcy! "nepeAaHHbiivi" seKTopoM '-ieibipbfvi^ cocrraBTmiosAMiviH pnn neTbipex cmmbojiob, 
nepeAaHHbix ^eTbipbivin r,epep,a\oiis,vit/M aHxeHHaiviii p,nn noAA^anaaona k(j.e. 
x(k)^[x,(k) x 2 (k) x 3 (k) x A (k)f ): 

H(k) - MaTpMiia KananbHbix otkjiukob paaMeposvt (N R xN T ) a^^ noAfltiana30na k, v, 
45 n(k) - seKTop aAA^TMBHoro 6e.noro TayccoBCKoro mywa (ABrUJ) (AWGN) p,n» noAA^anasoHa k. 
HpeAnojiaraeTca, hto lljvmobom boktop n(k) wmeej KO^noHeHTbi c HynesbiM cpeflHHM w 
KOBapnai4noHHOfi MaTpuqeM a„ I > rAe /- eflMHMHHaji MaTpm^a, a 2 - A«cnepcra mywia. 
Maxpuqa R(k) KaHanbHbix otkjihkob atie noAA^ana30Ha k ^o»ceT 6biTb Bb!pa»:eHa kbk: 
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H<*) = 



\,<*) \ 2 (*) \ 5 (*) \ 4 (*)" 
Kr^) M*) *w<*) 
M*> ?3 3.#1 \m M*> 



, axes ke K , 



M*) M*) M*) ft 4.4<*)_ 

ta8 cocraBfiHwaiaa ^ft; , flna 4{1 ,2,3,4} vt ,2,3,4}, npeAcraBnaer co6om csaab (r.e. 
KOMnneiccHoe ycw/iewie) Mex<Ay nepeflatou^ew 3ht6hhom /m npweMHOM ameHHOM jpf\n 
noaAMana30Ha k. flna npocroTbi, npeflnojiataeTca, hto MaTpnqbi flYft) KanaxibHbsx otkjimkob 
Ana *e - M3BecTHbi win MoryT 6biTb ycraHOBneHbi kbk nepeAaTHwcoM, tsk h npweMHMKOM. 

Maipuqa <•>'• /. ,• KananbHbix otkjihkob Ana Ka>KAoro noAA^anasoHa mo/kgt 5biib cflenana 
"A^aroHafShHoii" fl.na nony-iGHna p,nn 3Toro noAA^ana30Ha N c , co6cTBeHHb!x moa- 3toe"0 mo>kho 
AQCTMMb nyreivi BbinormeHna a6komeio3mhhh no co6cTBGHHbiM SHa^eHnaM Koppenau^OHHOPi 
MaTpMMbior Hjk) , onpeAenaewoM coothoulishmsm n,k, u"-i;u-k- , ffieji' : (k) 

o6o3HaHaex conpsweHHVK) TpaHcno3ni_(HK) or Hjk) , f\e\<CMnomu}A5\ no co6ciBeHHbiM 
SHa^eHnaivi KoppejiauMOHHoii MarpuLibi R(k) jviowgt 6biib Bbipawena k3k: 

R(£) = y_(.k )l>(k)\" (k) , fljra k e K , YpaBHeime (7) 

rn,ev(k) aBnaexca gamhw-ihom MaTpwi^ePi pasMGpOM (N T xN T ). CTon6u,bi KOTopow 
npeACTaBjia-OTCo6oM co6cTBeHHbie3!-ia , -ieHna R{k) (i.e. 

Vjk) = [v. (Jt; v 3 (k ) v 3 (k) v 4 , rAe Ka>KAoe v, (*; aBnaeTca coScTBeHHbiM bgktopom 

Ana OAHOti co6crBeHHOti MOAbi); w 

Dfl-; HBJiyieTCff Anarona/ibHOM MaTpL^ePi paawepoM (A 1 ,. xAv ) co6cTBenHb!x SHS'-enm R(k) . 

EAMHHHHaa Marpuqa xapaKTGpn3yerca cbo8ctbom m 7 'M.= /. • CoScTBeHHwe seicropbi v ,(k) 
Ana ,2,3,4} HasbisaioTCf? rasoKe BeKTopaMM ynpasnenHn nepeAanew Ana Ka>KAoro us 
npocTpaHCTBeHHbix KanajnoB. 

Maipnua //f k) KaHaxibHbix qtkjiukob mojkbt Gbirb raioKe npeo8pa30BaHa b AMaroHanbHyio c 
ncnojib30saHneM ppmMnomuym no CMHryjispHbiM 3HaH8HnaM, mtq mokbt Bbiib Bbipa>KeHQ kbk: 



tab v(k) asnserca MaTpni^eM, CTO/i6Mb! Koropow npeAcraBiiaiOT codom npasbie 

C06GTBGHHblG BSKVOpb! /j A • | 

Z(k) aBnaerca AnaroHanbuoPi MaTpHqeM, coAepx<a!J4eft CMHrynapHbie SHa^eHna H(k) 

KOTOpbiB asnafOTCfl n0fi0«MT8nb!-!b!!MM KOpHHMM KBaApaTHbIMM AMarOHaflbHbiX 3JieM6HT0B D(k) , 
C06GTBeHHbiX3HSH8Hk!M A' k ; ; H 

npeACTaBnaei coSoi-i wiaTpwqy, GTOxiSqbi KOTopofi ?!bji5ik)tcf! neBbiMM co6cTBeHHbiMM 

BBKTOpaMM H(k) , 

fleKOivino3MMH5-i no cnHrynnpHbix 3HaMSHMawi onucaHa b KHure Gilbert Strang "Linear 
Algebra and Its Applications" ("JlnHePiHaa anreGpa m ee npuMeHei-injs"), Second Edition, 
Academic Press, 1980. KaK noKSsai-jo b ypaBHGHM«x (7) m (8), CTon6qbi Maipnqbi v(k> 

fiBJiafOTCfl COSCTBSHHblMM BBKTOpaMU Rfh) , 8 T3K>KG np3Bb!MM C06CTBG H H b! M M 

BBKTOpSMH Hjk) . ClOn5lJ;b! MaTpML|bl U(k) PlBJiaK)TC51 C06CTBGHHb!MM 

BeKTopawn sxk)u h (k) , a TaxjKe neBbiMM coScrseHHbiMM seKTopaMM H(k) . 

flwaroHanbHafl MarpHqa D(kj Ana Ka>KAoro noAA^anaaoHa coAep»;wT HeoTpnL|aTenbHbie 

31 H8Hs1 LA IbAHa l - ^ I K V - - ailbHbfX HO HUS-ISX Co6CTB6HHbi@ 
31-iaHGHHS Rfk) Q603H3H8K3TC£! 

K3K {kjk) % 2 (k) X 3 (k) X 4 (k)} nrin {X/k)} Ans : e {1,2,3,4}. 

fl,eK0Mn03MMMfl no C06CTBGHHb!M 3H3HGHH51M MO>KGT BbiHOfiHaTbC?! H63aBHCKMO Ana MaTpHl^bl 

Hjk) KaHanbHbix oiK.ni/iKOB Ana Ka>KAoro M3 48 noAA^ana30i-iOB AaHHbix, >HTo6b! wav\i\A nerbipe 



H(A) = U(*)E(*)V"(*) 



AT, 



ypaBHCHwe (8) 
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co6cTB6HHbix MOflbi fliia 3Toro noAA^anasoHa (b npeAnono^eHMi-i, hto i<a>Kflafl sviaipuLia H(k) 
«3.naeTCfl nojiHopaHrosoM). MeTbipe co6crrBeHHbix 3HayeHna fina ks>kaom AMaroHanbuow 
Marpwubi Dfl-j mo>kho ynopaflOMMTb T3K, hto {k,(7c / X 2 (k) "a >ki X 4 (k)} ,rp,ak(k) 

yiBJISeTCyi Han60JlbliiMM C06CTBGHHbiM 3Ha i HeHk!eM, a X t (k) ^BnaeTCa HaHMeHbLLMM 

C 0 6 C T 3 G H H b I M 3HSH6HHGM ftPS HO AA^8na30Ha k Korp,3 C06CTB6HHbi6 3HaH8HMS flJIH K85KAOM 

AnaroHanbHoPi Marpwubi /> , ynopaAOMenbs, coScTsenHbie seKropbi (unw CTonSqbi) GBsaaHi-iOM 
Marpwubi f'Y&j raioKe ynopsAOHeHbi cooTseTCTseHHO. 

"lilnpoKono/iocHaa" co6cTBeHHaa MOfla mokst 6biTb onpeAexiena iok Ha6op co6cT8GHHbix 
moa OAMHanoBoro nopaAKa Bcex noAAwana30HOB nocne ynopHAoneHHH (i.e. LunpoKononocHaa 
coScTBeHHaa MOAa m BKJiKiHaex a ce6?t Go6cTBeHHbie moaw /?7Bcex noAA^anasoHOB). Ka»Aaa 
wnpoKononoGHasf coScTBeHHaa MOfla accoqunpyerca CGOOTseTCTsytoii^M na6opOM 

C06CTBeHHb!X BGKTOpOB AJ"IS BCGX n0AAHaE1330H0B. TxiaBHas" UUWpOKOnOnOCHafl C06CTBGHHaS 

MOAa accounnpyeicsi c HanoonbuJUM cunrynapHbiivs SHanes-weM b Ka>KAoS m waTpwq £^ t . nocne 
ynopflAonen^. 

Saxeiv) !V:o;»;hg eqbapMwpoBaTb seicrop a* ajih BKmoMSHMfl b Hero coocrseHHoro 3HaneHMfl n> 
Horo paHra a^a Bcex 48 noAAwana30HOB ASHHbix. 3tot bgktop a" mo>k6t 6birb BbipaweH kbk: 



BeKTop a 1 BKXuonaer b ce6?i co6crBeHHbie 3HaHeHnyi a™ HawnyHwefi win maBHOii 
LunpOKononocHOM coocraeHHOH rviOAbi. flxis cmcreMbi MBxMBbix-MOPH c HeTbipbMH 
nepeAatom.nMi'i aHTeHHawki n He™pbMK npneMHbiMn anTeHnaMM (T.e. CMCTervia 4x4) MMeeTcn ao 

HGTbipeX LUHpOKOnOriOCHblX COOCTBGHHblX MOA- 

Ec™ A^cnepcHsi tf ujyMa b npneMHtiKe nocTGSHHa no paooneM norioce m naeecTHa b 
nepeAaiHMKe, to OTHomeHne C/lil b npwHHTOM cumane a™ «a>KAoro noAAnanasowa Ka*AOfi 

LUHpOKOnOJlOCHOM C05CTBeHHOM MOAbl SvfO>KHG H&\Am AeTiGHMeM COGCTBGHHOrO 3HaHGHH« x m (k) 

Ha AMcnepoiK) wywa. flns npocroTbi mq>kho npeAfiouo>KM b, hto a i spaBHa 

QpyMvn\e (T.e. o 2 =1). 

flxis pe»MMa npocvpaHCTBeHHoro MyiibJnnxiei<cnpOBaHM« nonnaa MOtABOCTb p (aM nepeAann, 

AOCTynHaa a™ nepeAaTMUKa, MOxeT SbiTb Hat-iAGHa pjnn LiMpoKonoxiocHbix moa na ochobg 
pa3/inHHbix cx3M pacnpeAeneHUH moiahocth. B oaho^i cxeiwe rsoj-iHan MOiAHOcrb p , nepeAann 
pasHorviepHO pacnpeAerjaerea no scervi h6t ocnb!M coSctbohhoim MOAaw, t3k 

hto p m =P fofa , /4, tab p m npeACTasjineT co6om MOiAHOCTb, BbiAejieHHyw a^« ^wpoKononocHofi 
co6ctb6hhom MOAb! m . B APyroPi cxeMe nonHafl MOLu,HOcrb P M nepeAaMM pacnpeAejiaercH no 

HGTbipew LUMpoKononocHbiM co6cTBeHHb;M M0A3M c noMOiAbfo npoqGAypbi "pasSaBneHMK" 
(cosAaHwa n36biTKa nHcpopwai^HM). 

npoqeAypa pasOasjieHMa pacnpeAeji^es" i^otAHOCTb tok, hto innpoKononocHbie co6cTBeHHbie 
MOAW c 6onee bwcokhmm ycnnenna mou^hoctm nonynahOT 66nbixine nacrvi noxiHoft mouj.hocth 
nepeAani/i, BejiMHuna mosahoctm nepeAa^w, BbiAeneHHOM 3aAaHH0M LUkipoKononocHOM 
co6cTBeHHOfi moa©, onpeAenaeTcn ee OTHOLueHnervf C/LiJ b hpuhhtom CMmarie, KOTopoe b ceoro 
onepeAb 3aBncnT ot KoacpcpuqweHTOB ycwneHM« moiahocth (mjim coocTsenHbix 3HaHeH^ifi) una 
Bcex noAAnana30HOB 3tom tunpoKonoxiocHofi coocTBeHHofi MOflbi. Hpo ^ ~ 6aBneHMff 
mo>k6t BbiAennTb HyneByro mou^hoctb nepeAsnn lunpoKononocHbiM co6cTBeHHbiM wiOAaw c 
AoeraiOHHC cna6biMM OTHOLuenraMn C/LLI. ripoqeA i MMaei 

/F= (Pi. $ 2 , P 3 .. P 4 } A/^A HeTbipeX Ui^pOKOnOJlOCHbiX C06CTBeHHbSX MOA: ws p 

npeACTasjiseT co5oPi K03qbc|DML!H8HT hopmmpobkh axis innpoKononocHOw co6cTBeHHGw MOAbi m 

M MOK8T 6blTb Bb!Pa>l<eH K3K! 



d" -fl m (™26) ... ^(-22) ...A m (22) ... A„(26)J , ma wt = {l,2,3,4} . 



ypHBHCilHe (9) 




, piB = |U,3,41. 



ypaBHCHiie (10) 
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KoscpcfML^eHT p„ Hopw^poBKM noAAep^aasr MOiqHOCTb nepeflaMM, BWAeneHHyK) 
LiiupQKononocHOti moag /??, ^HaapwaHTHoPi nocne np^MeneHUfl mhbgpchh KanajiOB, kbk onucaHO 
Huwe. KaK noKaaaHO b ypa-aneHim (10), Koacbcbwqi'ieHT p„ hopmupobkh MOJtceT Sbiib no/syneH Ha 
OGHOBe co6cTB8HHbix 3HaM6Hnw b B&KT0p6 <f \a b npeAnono>i<eHi/M, HTO AwcnepcMH mywa paena 
eAMHMMe (i.e. cr 2 ~1). 

FlpoqeAypa pa36aBneH!/ra 3aieM onpeAefiaex ao/to a m nonHofi moiahoctm nepeAann firm 

BbiASJ'ieHUa Ka>KAOM LUHpOKOMO/lOCHOM CODCi BSHHO^i MOAe Ha OCHOBaHMM HaGopa ft T3K. HTO 

cneKTpanbs-iaa acbdpeKTHBHOCib hj-m KaKOE-i-ni-iSo unoti Kp^Tepi-iM onTHMnawpyeTca. MoinHOCTb 
nepeAann, BbiAeneHHas mHpoKononocHoPi coocTBeHHofi MOfle mnpoqeAypow pasOaBJieHMR, 

MOKST 6biTb 3bipa>KGHa K3K! 

P„ = a r P to!i ,, , a™ ot ={1,2,3,4}. ypaBHeHMe(11) 

PacnpefleneHwa mow|hocth n,r\9. Merbipex m^poKononocHbix co6cTB6HHbix moa MOiyr 8biib 

33AaHbl nOCpeACTBOM <x„ a,, a 4 \ , Tfl© 4 =1 M 4 = J> . PS>KMM 

npocTpaHCTseHHoro MyjibTMnneKCupoBaHun MOJKeT 6brrb BbiopaH p,nn wcnonb30BaHMH, ecrm b 
naOope a Gonee new oaho 3HaHeHwe sBnsercfl HeHyneBbiM. 

HpoueAypa pa36aBneHns ti3secTHa b ypoBHe rexHUKw m He onucbisaeTca 3Aecb (cm,, 
HanpwMep, paooiy "information Theory and Reliable Communication" ("HHdxipMaMiiOHHafl 
Teopwfl \a naAe>KHaa CBfiab") Robert G. Gailager, John Wiley and Sons, 1958, KOTOpan 
BKiifOHena aoAa nocpeACTBOM ccbinKw). 

Ann peaw^a npocTpaHCTBeHHoro MynbTHn/ieKCKposaHUH CKopocrb nepeAann Ka^oro 
npocTpaHCTseHHoro Kanana v\nv\ LuwpoKonojiocHOM co6ctb6hhom moa^ mokot Bbi6wpaTbCfl na 

0CH0B8 OTHQlUeHWH C/UJ B npHHHTOM CMmaJie, AOCTHrHVTOrO 3TMM npOCTpaHCTBeHHblM 

KaHariOM/ujupoKononocHOM co6cTBeHHoCi moaok c BbiAejieHHCtf moiahoctwo p m nepeAasn. flxis 
npocTOTbi HH^ecneAyiCiAee criMcanae npeAnonaraeTnepeAa'-iyAaHHhix Ha uiMpoKono/iocHbix 

C06CTB6HHb!X M0A3X. OlHOLUeHMe C/LU 3 npMHSTOM CWH&nB AHfl K8>KA0M LUMpOKOnOnOCHOM 
CQ6CTB8HHOM MOAbl MO>KeT 6blTb Bbipa^CHO i<ai<: 

Y„ = PJ m , Ara m ={1,2, 3,4}. ypaBHeHne(12) 

a„. 

B oahom 3apnaHie ocyuj,ecTBj-ieHMH CKopocTb nepeAasw pj\n «a>KAoCi iii^poKono/iocHOw 
co 8 ct Be h h o MOAbi naxoAHTca Ha ocHoee Ta5xiitqbi, Koropaa BKntonaeT b ceoa CKopoc™, 
noAAep^^Baervibie cwcieiviOM, v, Awana30H OTHOiLseHufi C/LU p,nn Kax^oJi ckopoc™ nepeAsnn, 3ra 
raGnnqa mokbt Sbiib nojiy^eHa KowinbtovepHbtM M0.aejiMp0B3H^eM, 3MnnpnHecKHMn 

M3MepeHMflMM H T.A. KOHKpGTHa« CKOpOGTb nepGAa^H A^« MCnOJlb30BaHMfl RAH Ka>KAOfi 

mnpoKononocHOM co5cTseHHOw moaw npeACTaBnena CKopocrbK) b Ta6nMne c Anana30HOM 
OTHOiueHUM C/LU, noKpbiBawLMMM OTHOUjeHtie C/LU b npwHRTOM curna/ie A-n^ mMpOKononocHOM 
co6ctb6hhom MOAbi. B apvtom BapnaHTe ocyEAecTBJieHMs CKOpocib nepeAasw pj\r\ k8>kaom 
lunpoKononocHOM co8cTBeHnofi moaw BbiDHpaeica na ocHose (1) OTHOiueHMH C/LU b npuH^TOM 
curHane Ana ujupoKononocHOfi coGciBeHHOH moau, (2) CABura C/LU, ncnorib3yeMoro A"a 
pacneTa olum6km oqeHKM, HenocroyiHCTBa b Kanane MBxMBbix w Apymx cf)aKropOB, n (3) 
Ta6nnL(bi noAA8px<MBaeMbix CKopocrew w mx "rpeOyewbix C/Lii. flna SToro sapnaHTa 
ocyujecTB.neHna CHanana BbiHucnaeica c >eAnee npun r p C L ■ h orochom 
coGGTBeHHOii MOAbi, KaK onucaHO Bbsuje, Km* b KaMecrae cpeAHero m npMHRTbix C/LU (b 
eAUHHqax aB) a™ bc s x noAA^anasoHOB iiiHpOKononocHOH coocTBeHHoPi MOAbi. B jik>6om cnynae 
3areM BbNucnneTCH pa6onee C/LU iok cyMMa C/LU b npwHaroM curHane m CABwra C/LU (rfle ooa 
saAaHbi b a6). PaooMee C/LU cpaBHMBaeTCR 3axeM c ipeSyeivibiivi C/LU a^« k3>kaom m CKopocieM, 
noAAep>KHBaeMb!x cucTewoii. flnn uinpoKonoriocHoPi coSciBeHHofi MOAbi Bbi6npaeTCH 3arew 
nai-iBbiCLuaa CKopocTb b Ta6rsn!4e CTpe6yeMbiM C/LU, Koropoe MeHbiue, hbm hjih paeno paSoneMy 
C/LU. CKopocTb Ana pewuMa pasneceHna nepeAann m pe>KMwa ynpaaneHMs nynoM MoxeT Taioxe 
HaxoAHTbca aHanoniHHWM o6paaoM. 
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Mou^HOCTb p nepefla'-in, BbiflejieHHaa a™ Ka»<AoC<i iiinpoKcnonocHOw co6ctb6hhom moan, 
mo>kst 6biTb pacnpeAenena no 48 noAA^anasonaM AanHbix otom wmpokofiojiochom co6ctbghhom 
moan T3K, HTo6b! C/LU b npuHATOM CMmane a™ Bcex noAflnana30HOB 6bmn npn6nn3MTenbHO 
pa3HbiMn. 3to HepasHOwepHoe pacnpeAeneHne moiahoctw no noAAManasoHawi nasbiBaeic?! 
MHBepcuefi KaHanoe. Moluhoctb PJk) nepoAanw, BbiAeneHHas Kax<AOMy noAAnana30Hy, mokbt 
6biTb Bb:pa>KeHa kbk: 

P (jfc) = Aftt. , ! Um $C£ K H |R = {1, 2, 3, 4} , VpSBHCHHC (13) 

Ajk) 

rp,e p„ aaAaerca b ypaBHeHnn (1Q). 

KaK noKa33HO b ypaBHeHMM (13), MOiAHOCTb nepeAann pacnpeAeji^ercs HepaBHOMepHO no 
noAAnanaaoHaM AanHbix Ha ochobg nx KaHanbHbix KoaQbcpnqHeHTOB ycnnemifl moiahocth, hto 
3aAaevcfl co6cTBeHHNMM 3Ha<HeHwsMw X,,;!) , a"» * e K • PacnpefleneHne moiahocth tbkobo, 
hto npM6jin3MTenbHO pasHbie C/IJJ b npunaroM cwmajie AOCTHratOTca b npneMHMKe njm bcox 
noAAnanasoHOBAaHHbix k3>kao^ mnpoKononocHoiTi co6ctb6hhom moan. 3ra nHsepcws KaHariOB 
BbinonHflerca nesaBwcuMO Ana k8>kaom m3 Mej bipex EUHpOKoncnocHbix co6cTB6HHbix moa. 
HHBepcua KaHanoB Ana iiinpoKononocHOM eo5cr seHnoii moan 6onee roapodho onucaHa b 
naieHTHOPi 3aaBKe ClilA Na 10/229.209 Ha "KoA^poBaHHbie CMdeMbi MBxMBbix c Bb!6opoHHOi?i 
nHBepCMeii KaHanoB, npHMeHaewow Ana coocTBeHHOfi moan", noASHHOM 27 aBrycra 2002. 

i-teepc^a KaHanos mqwot BbinonHarbca pasrMHHbiMn nyr«Mtf, Ana noriHOfi nHBepcwn 
KaHariOB Bee noAA^ana30Hbi ASHHbix ncnorib3ytOTca Ana nepeAann ASHHbix, ecnn 
wwpOKononooiaa co5crBeHHaa moas Bbi6pana Ana ncnonb30BaHna. fins bwSopohhom HHBepcwn 
KaHajioe see nrin noAHaSop AOCTynHbix noAKaHanoB ashhux Moryr 6biTb Bbi6paHbi Ana 
ncnojibsoBaHMfl Ana xaxcAOti mnpoKononocHOM co6ctb6hho^ moan. BbiSopoHHaa i/iHBepcua 
K3Ha.noB OTGpacbiBaei cnaobie noARnanaaoHbi c OTHOweHweM C/LU Ana npuHsroro c^rnana Hi4>Ke 
KOHKpei Horo nopora m BbinonHaer vtmepmio KanaiiOB rojibKO na BbiSpaHHbix noAAwanasoHax. 
BbiSoposHafi HHBepcuyi KaHanoB Ana i<a>KAOM ujwpoKonorjocHOi* co6cTseHHo£ moan TaioKe 
onucana b naieHTHOM aaasKe CLUA Ns 10/229.209 Ha "KoAnposanHbie cucTeMbi MBxMBbix c 
Bbi6opOHHOM iiHBepcuew KawanoB, npinvieHseMow Ana co6cTBeHHofi moan"), noAaHHOw 27 
aBrycra 2002, flna npocroTbi HH)KeaieAyioii4ee onwcaHwe npeAnonaraeT, hto noriHas siHeepc^a 
KanariOB Bbino/iHaeicq Ana Ka>KAow ni«poKononocHofi coScTBenHOM moan, Bbi6paHHOti p,nn 
McnoribaoBaHMn. 

YcuneHne Ann ncnonbsoBaHMa Ana Ka>KAoro noAA^ana30Ha Ka^qok! LunpoKononocHoPi 

COSCTBOHHOfj MOAN MO>KeT SblTb Ha^ASHO H3 OCHOB6 MOiAHOCTM P (k ) HepeAaHSI, BbiAeneHHOS^i 

STOMy noAA^anasoHy. YcHrieHMe gjk) Ana Ka^Aoro n0AAnana3OHa AaHHbix mowbt 5biTb 
Bbspaxeno k3k: 

giii (k) = -JP,„(k) , A.™ * e ^ h m = {L2, 3, 4} , YpaBHeHHe ( 14) 

flns KawAoro noAAnanaaoHa mo»:ho onpeAexiurb AMaroHanbHyro MaTpuMy G(k) ycuneHiw, 

3ra Mai pMMa & / BKnsonaeT b ce&a K03Cpc|3H!.^eHTbi ycunenwa Ana nerbipex coScTBeHHbix moa 

Ana noAA^ana30Ha A BAonb A^aroHann n wto>Ker 6birb Bbtpa>t<eHa kbk: 

G/fe; - awg[g. gji^/. g- 3 C*A g 4 ( k )\ 

flna pe>KMMa npocTpaHCTBSHHoro MyribTunneKC^posaHiia bsktop x(k) nepeAanw Ana 

K3)KAoro noAAnana30Ha mokbt Swib Bb!pas<eH k3k: 
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x(k) « V(*)G<*)s<A) , jJia k e X , VpaBHeiwe ( 1 5) 

r#e 

»(*) = (*,(*) S Jk) 5 t (k)f , H 

!<*)=[*(*) x,(4) x 4 (fc)f . 



BeKTop sfk) BKJifOHaeT b ce5n neTbspe cMMsana Monynnum, noflne>K3Li4Mx nepeAane Ha 
neTbipex coQCTBSHHbix MOAax Ann noAAwanaaoHa k, a seKrop x(k) BKnKwaei b cb6p. '-ieibipe 
CMMsona nepeAa^w, noAnexoiAne nepeAane HexbipbMf; anxeHnawsi a,np. noAA^anasoHa k. flna 
npocTOTbi ypaaneHne (15) ne BKi-sKwaer b ce6a KO3C|30^MHeHTbi KoppeKiami, ncnoj-ibsyes^bie Ana 
pao-iexa pa3nnMMM uewjxy uensMw nepeAa'-Wnps.ieMa 3 nyMKxe AOdyna w nonb30BaTex!bCKOM 
TepMMHane, mto Sonee hoapoSho onucaHO Hi^e. 

0mt,9B noKa3bieaer 8.noK-cxeiviy BapwaHra ocymecrBxieHWH HPfl npoexpaHCTBeHHoro 
npoujeccopa 720b, o6ecneHHBatO!Aero BbinoiineHHe npocTpaHCTseHHoPi o6pa6oTKn pjm pewmvia 
npocTpaHCTB6HHoro MynbTHnneKCMpOBaHsi?-. ^xia npocioxbi Hi^ecneAyioiAee oiincanne 
npeAnonaraeT, hto see nexbipe mnpoKononocHbix coGcxBeHHbix MOflb! Bbi6Mpa(OTCfi Ana 
McnonbaoBanna. Oah3ko MoryT ram Bbi6nparbca n.;m ncnonb30BaHMfl Menee neM nexbipe 

LUMpOKOnOJlOCHblX C06CT3eHHblX MOAbi. 

B npoMeccope 720b AewynbTMinneKCOp 932 npuHn^aer Merwpe noxoxa chmbo/iob MOAynflu,nn 
(o6o3HaH6HHbix K8K s (n) - sjn) ), noAnewauii-ix nepeAa^e wa nerbipex mnpOKononocHbix 
coGcTseHHbix MOAax, AeMynbxnnrieKCMpyex Kaacfluti fiotok na 48 noAnoTOKOB 48 
noAA^ana30HOB AanHbix, v\ noAaeT nexwpe noAnoroKa cumbohob Mopynnuywi Ana Ka>t<Aoro 
noAAnana30Ha ASHHbix k cooxBexcTByioiAeMy HPQ noAAwana30HHOMy npocxpaHcxseHHQMy 
npoi^eccopy 940. Ka>KAbifi riponeccop 840 BbinoxiHffer oSpaoorKy, noKa3awHyio b ypasneHMM (15) 
Ana OAHoro noAAnana30Ha. 

B Ka«AOM nPfl noAAuana30HHOM npocxpaHCTReHHOM npoi.|eccope 940 nexupe noAnoxc-Ka 
CMMBoriOB MOAynaMUM (ooosKa^eHHbix ksk sjk) - sj'k) ) noAawTca Ha Mexbipe nepeMHOKurensi 
942a-942d, KOTOpwe raKxe npuHMMaior ycHffeHH« g.(k) , g 2 (k) , g 3 (k) w g t (k) pp* nerbfpex 
co6cTBeHHbix moa accoquwpoBaHHoro noAAnana30Ha. Ka>KAbiH K03cj)(pni4neHT g (k ) ycmemn 
mo>kst 6biTb nafiAeH Ha ocHOBaHMM molu,hogth P„(k) nepeAanH, BbiAeneHHOw aroiviy 
noAAnana30Hy/co6cT3ei-iHOM mgab, ksk noKa3ai-so b ypasneHHsi (14), Km<&bw nepeMHO>KHTenb 
942 Macujxa6npyex csow CHMBonhi uopyrmmm itx KoacpcpMqueHTaMw gjk) , Hio6bi 

ooecnsHHTb MacujTa6MpoBaHHbie cuMBonb! MOAynauMki. nepeMHO)KHTenn 942a-942d noAator 
netbipe noAnoTOKa MacujTa6npoBaHHbix cuMBorfos MOAynaqM^ Ha neTbtpe cpopMnposaTena 
950a-950d nyna cooTseTCTBeHHO. 

Ka>KAbifi cpopMnposaTenb 950 xiyna BbsnorjH^eT cpopMwpoBaHwe nyna p.r\9 nepeAanw oahoto 

HOTOKa CMMBOJIOB H3 OAHOPt GOSCTBGHHOM MOA© OAHOI"0 HOAA^anaSOHa. Ka>KAb!M 

cpopMwpoBaTejib950nyHa npuHMMaeTOAUHnoAnoTOK s (k) cmmboiiob v\ oqwh co6cTB8HHbiM 
seKrop vj k) Ana accoqunpoBaHHoro co6GT3eHHoro pexoiMa. B HaciHOCTM, cpopMnpOBarenb 
950a nyna npuHMMaer co6cTB8HHbiw bgktop v.(k) Ana nepsofi co6ct88hhom MOAbi. 
cpopMHposaTexib 950b nyna npMHMMaeT co6crBeHHbi« seicrop v 2 (k) p,nn btopom co6cTseHHOM 
MOAbi m t,a- OopMwpoBaHwe nyna BbinonHaeica c nop»ioiAbK> coScTseHHoro seKTopa p,nn 

aCCOMMWpOBaHHOM C06CTB6HHOM MOAbl. 

B k3>kaom cpopMnpOBarene 950 nyna MaciuTa6kip08aHHb!e cuMBOiibi woAynaqnw noAaiOTCsi Ha 
neTbipe nepeMHOM vit 2d KOTopwe Taioxe npuHMMaiOT ^eTbipe aneMeHTa: ; * - , 

v,/*J , v %} (k) If v l(( ftj C06CTBeHHOrO BeKTOpa y (k) Ana aCC0qi1Mp033HH0W C06GTBeHHOCl 

MOAbi. Ka>KAbiw nepeMHO>KMTerib 952 33T8M nepeMHO)KaeT MactiiTa6npoBaHHbie CMMBonbi 



RU 2 335 852 C2 



MOflyrmMMH c mx 3HaHeHwef»i v„,<(k) co6cTBeHHoro seKiopa p,rm nonyneHun cumbojiob 
"ccjsopMnpoBaHHoro nyna". nepeMHOKi-iTenw 952a-952d noAaicrr Meibipe noAnoTOica cwmbojiob 
c0opMMpOB3HHoro iiVMa (KOTOpwe Aon>KHb! nepeAaBarbc?! HeTbipbivsa aHTeHHaMM) Ha cyMMaiopbi 
980a-96Cd cootbstctbshho, 

Kaxyibiii cyMMaTop 980 npuHUMaeT h cyMMnpyeT nerbipe cuMBOfia cdpopMHpoBam-ioro ny-ia 
Ana neTbipex coocTseHHbix moa fvm xa>KAoro cwMsonbHoro nepiiOAa ppn nofla^M 
npeABapnTenbHO npeo6pa30saHHoro cwMsona b cooTBeTCTBytou^yio nepeAatounyK) anreHHy. 
CyMMaropw 960a-960d noAator nerbipe noAHOTOKa npeABapmejibHO npea6pa30BaHHbix 
cumbojiob flxia MeTbipex nepeAaioiMux aHTenn b 6ydpepbi/MynbTMnneKCopbi 970a~970d 

C00TBSTCTB6HH0. 

KaKflbiw 6ycpep/MynbTwnneKGop 970 npuHMMaer nsinoTHMe ghmbohm m npeABapmenbHO 
npeoopa30BaHHbie cwMBonbi m DPQ noAA^anaaoHHbix npocrpaHCTBeHHbix npoqeccopoe 940a- 
940k Ana 48 noAflnanasoHOB AaHHbix. Sarew KawAbiii 6ycpep/wiynbTnnneKCop 970 p,nn Kawfloro 
cuMBOJibHoro nepwofla MynbTunjieKCupyeT 4 nmiOTHbix CMMBona. 48 

npeABapmeiibHO npeo6pa30saHHbix CHMBonos m 12 nynevt finz 4 nunoTHbix noAA^ana30HOB, 48 
noAA^anaaoHOB AaHHbix n 1 2 HewcnonwyeMbix noAflwana30HOB cooTBeTCTseHHO, ppn 
cpopwupoeaHna nocneAOBaTexibHOc™ H3 64 cwmbojiob nepeAa^w p,r\» aroro CMMsoribHoro 
nepnoAa. Ka>KAbii4 6ycpep/My/ibTnnneK<x)p 970 noAaeT iiotok cmmbojiob %, (n) nepeAann pjm 
oahom nepeAaiOLqefi ameHMbi, rAe hotok CMMsonoB nepeAanw coa8P>kmt KOHKaT8HnpoBaHHbie 
nocneAOBaTenbHOCTM M3 84 cmmbojiob nepeAa^n. CuMBOJibi nepeAanw MoryT MacujTa6npoBaTbca 
KoacpcpuqweHTaMM KoppeKqun cyneTOM pasnwrnh mokav uenHMw nepeASHki/npneswa b nyHKie 
Aocryna w nonb30BarersbCKOM TepMUHane, KaKonneano Hn>Ke. nocneAyioman MOAynHqwa MOPH 
Ana Ka;«Aoro noTOKa CMMsonos Mopym\\\AV\ orwcaHa Bbitiie. 

riapa.nrseribHbie noTOKM cmmbojiob Moryr raK>Ke nepeAaeaibc-s nerbipbMH nepeAaK>LU,HMM 
aHTeHHaMM 6e3 npocrpaHCTBeHHoii o6paf>OTKM b nyHicre Aocxyna c noMom,bio pexoiMa 
HeynpasnseMoro npocxpaHCTseHHoro MynbTMnxieKa-ipOBaHwa. ftna 3-oro peawMa npoqecc 
MHsepcHw KananoB m 0opMnpoBaHiie riyna dpopMi/ipoBaiejieM 950 nyna Moryr 6brtb onymeHbi. 
fl™ Ka>KAoro noTOKa chmbgjigb lAonyvMuyM sarew oSecnennBaeTCH o6paooTi<a MOPH n 
nepeAaeTCfl cooTBercTByioiAew nepeAatoiAefi anreHHoti, 

Pe>Knw Heynpaenaeworo npocrrpaHCTBeHHoro MynbTunneKCupOBaHna Mtmer ncnonbsosarbcfl 
Ana paaniiHHbix curyaqHM, t3khx, KaK ecnn nepeAaTH^K He b coctohhum Bbinonmrrb 
npocTpaHCTB6HHVK5 o6pa6oTKy, H8o6xoAHMyK) a^h noAAep>KaHHH ynpasfieHns rtyHOK'i Ha 

0GH0B3HMH AeKOMn03ML(HM HO COSCTBeHHbiM MOAaM. 3T0 M0>K8T MM8Tb M8CT0 BCrf8ACTBH8 TOrO, 

hto nepeAaTHMK He BbinonHiui npoqeAypbi Kanki6poBKM, He mo>k8t reHepuposaTb AOcraTOHHO 
xopoujyio oueHKy KaHana va\w BOo6me He wweeT B03M0^H0creM Kajiw6poBK« v-. o6pa6oTKM 
co6cTBeHHbix moa. flna pexuMa HeynpaBnneivioro npocrpaHCTBeHHoro MynbTunneKCMpoBaHMfl 
npocrpaHCTBeHHoe MyjibTuruieKCupoBaHne Bee we McnoJib3yercH : mtoSb! y&esmvm'b, nponycKHyio 
cnocoSHocTb nepeAaHn, a npocTpancTBeHHafi oSpaooiKa ajih pa3AeneHnn OTAenbHbix hotokob 

CMMBOJIOB Bb!nOnH5ieTCJl npweMHMKOM. 

flna pewMMa HeynpaBnaeworo npocTpancTeeHHoro MyxibTunneKCMpOBaH^a npMewHUK 
Bbino/iHfler npocrpaHCTBeHHyio oGpaOorKy, Hro6bi BOCcraHOSkiTb nepeABHHbie rotokm cmmbojiob. 
B nacTHOCTM, nonbaoBareJibCKHM TepiM^i-ian wqwst oonrsoiAaTb mbtoa HHBepcun 
KoppejiflL(MOHHOM MaipwMbi KaHanoB (HKMK) (CCMI), m6toa MUHsiManbHofi cpeAHeKBaApaTMMHOfi 
oujm6km (MCKO) (MMSE), weroA o6pa6oTKM b npHewHUKe ycnemnoro noAasneHMfl nowex wnn 
KaKOM-Hii6yAb APyroii mstoa npocTpancTBeHHofi o5pa6oTKn b npkiewsHsiKe, 3th ivieTOAbi on^canbi 
noAPo6no b naTenTHoPi aasBKe CLUA Us 09/993.087 Ha "CucieR/iy cemv\ wsHOKeciBeHHoro 
Aocryna MBxMBbix", noAaHHOM 6 HO«6p?f 2001. Ps^mm HeynpaBnneMoro npocTpaHCTBeHHoro 
MynbTunneKCuposaHna Momer ncnonb30Barbc?i a^ nepeAan HncxoA^tAew mw.WA m BOCxoAstnew 

J1HHMM. 

MHorononb30BaTenbCKMfi pe«MM npocrpaHCTBeHHoro MynbTwnjieKCMpOBaHM?! ncAAep^MBaei 
nepeAasy AaHHbix ko MHOweci By noiib30Bai8JibCKHx repMMHanoB 0AH0Bp8M8HH0 no 
HucxoAfliMew iiHHMM na ochobg "npocTpaHCTBeHHbsx curHaryp" no/ib30Baief3bCKnxTepFviHHajiOB. 
HpocTpaHCTBeHHayi cnrHBTypa f\nn nonbaoBaTenbCKoroTepwuHanasaAaeTca seicropOM 
KananbHbix OTKfii^KOB {p,nn Ka>KAoro noAA^BfiasoHa) MejKAy aHTeHHaMM nyHKra Aocryna n k3>kaom 
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ameHHofi nonb30BaTersbCKoro TepMi-iHana. FlyHKT AOCTyna mowst nonynaTb npocTpaHCTseHHbie 
curnaTypbi, KnpwMepy, Ha OGHOBeynpasriaeMoroaTariOHa, nepeflaHHoro nonbSGBaTenbCKHMW 
TepMMHafiaMM. FlyHKT ^ocryna MO-ncei o6pa8aTbi3arb npocTpaHCTBeHHbse curxaTypbi Ana 
no.nb30BaTejibCKMxiepMHHa.noB, KOTopbiivi Tpe6yeTea nepeflasa ashhux, Hio6bi (1) Bbi6paTb 
na5op nnnb30BaTenbCKMX TepiwunanoB Ana OAHOspeMeHHoii nepeflaMM AaHHbix no HticxoAaiAeii 
jimhmm w (2) BbfflennTb ynpasnaioiAMe eeKTOpbi Ana Ka^qoro m H83aBncnMbix hotokob AaHHbix 
Ana nepsAanw k BbiGpaHHbiM nojibaoBa renbCKMiw TepMHHanaM. 

V'npaBnaioLUMe eeKiopbi Ana MHorononb30BaTenbCKoro pe>KHMa npocipaHGiBeHHoro 
MynbTwnrieKCupOBaHna woryr 8birb nonyMenb! pa'annHHbiivin nyraMH. htae onwcaHbi abg 
npniwepHbie exewibi. fi.na npocroTbt HtDKeaneAyto^ee onnc.aHi.4e npeACTaerieHO Ana OAHoro 
noAA^anasoHa m upeAno/iaraer, hto Ka»<AbiPi nonb30BaTenbCKMM Teptmnan cnaQxen 

eAUHCTBeHHOM 3HT8HH0M. 

B nepsoti cxewe nyHKT Aocryna nojiynaeT ynpasnaiosAKe seKTopbi c noMOii|bK5 HHBepCiiw 
KaHanoB. HyHKT AOdyna Mowei BbiopaTh OAHoaHreHHbix nonhaoBaTeribCK^xTepM^HanoB 
Ana OAHQBpeMeHHoii nepeAam4 no Hi^oxoAauj,eii huhiim. flyHKT AOCTyna nonynaer B8KTop-CTpoKy 
KaHanbHbix otkjimkob paawepoM 1x- f v Ana Ka>KAoro Bbs6paHHoro nonb30BaTenbCKoro 
TepMMHana m cpoprvmpyeT MaTpwqy i/„ . KaHanbHbix otkjthkob pa3wepOM N v c 
BeKTopaMH-c-rpoK A' M nonb30BaTeribCKMX TepMMHanoB. 3aT8M nyHKT Aocryna nonynaeT 
MaTpwqy jy ;feer m N, r ynpaBnHEOiAMx Bei<TopcsAna N, f Bbi6paHHbixnonb303aTejibCKtix 
TepMMHanoB kbkh. w . =h m ' 1 ■ ilyHirr Aocryna mokgt Taione nepeAaTb ynpaBnaeMbiti OTanoH Ha 
KaxAbiS Bbi6paHHbiM ncnb30BaTenbCKn£i TepwHi-ian. Ka>KAbifi nonbaoBaTenbCK™ TepMMHan 
06pa6aTbiBaeT cbom ynpaanaeMbifi arartoH Ana oqeHKM ycwneHHa m cpasw KaHana w KorepeHTHO 
AeMOAynnpyer npHHaibie cuMEonb: Ana ceoePt eAUHCTseHHoiS aHTSHHbi c oqeHKarvw ycwneHMa m 
cpa3bi Kanaxia axis ncmy^eHKa BOCCTaHOBJ ienHbsx cmmbo/iob. 

Bo BTopoCi cxewe nyHKT Aocryna npeABapMTeribHO KOA^pyeT -v, hotokob cumbohob Ana 
nepeAasw k w, £ nonb30BaTenbCKMM TepMHHanaM, TaK mto 3th norom cmmbohob HcnbiTbiBafor 
iwanbie nepeKpecrmbie noMexn b nonb308arersbCKtfx TepMnnanax, nyHKT Aocryna MoxeT 
cpopMnpoBaTb MaTpuqy H mu KaHanbHbix ctk™kob Ana Bbi6paHHb!xnonb30BaTenbCKnx 
TepMMHajiOB m BbinonHHTb pa3iio>KeHtie Ha mhokhtg/ih QR hba K mu TaK, nto H mu =F„Q ■. rAe 
r w npeAcraBnaeT cx)6om hwm<hk)k> neByio TpeyronbHyio MaTpuqy, r w , a g aBJiaeTca 

eA^HHHHOM MaTpuqeM. 3arew nyHKT AOCTyna npeABapnTenbHO KOA«py©T n„ rotokob 
CMMBonoB AaHHbix wiaTpMMeii r te . Ana nony^SHwa -v^, noTOKOB anpeABapMTsnbHO 

KOAMposaHHbix cuMBonos m Aanee o6pa5aTbiBaeT hotokh npeABapnTenbHO KOAnposaHHbix 
cmmboxiob eAUHMHHOM MaTpuqefi q pfin nonyMeHna n,, noTOKOB nepeAaBaeMbix cmmbojiob 

Ana nepeAasw Ha nonbSOBaTenbCKMX repMnwanoB. flyHKT Aocryna mokbt raioKe 
nepeAaBaTb ynpasnaeMbifs axanoH na Ka>KAb!M noribSOBaTeribCKMM TepMMHan. Ka>KAbiii 
nonb30BaTenbCKMM TepMHHan wcnonb3yeT ynpaB/iaeMbiki 3TanoH Ana KorepeHTHoPs ASiviOAynaqm.1 
npHHaTbix CMMBonoB Ana nonyneHMH saccTaHOBneHHbix chmbojiob. 

flna BoexoAasAefi jimhmh b MHoronojibaoBare/ibCKOM pe>i<nMe npocTpaHGTeeHHoro 
MynbTHnneKC^posaHna nyHKT Aocryna MOKer BOCCTaHaB/inBaTb hotokob CMMBonoB, 
nepeAaHHbixoAHOBpeMeHHO ^ r «, norib30Bai"ei"!bCi(MMM TspMMHanaMM c ncnojib30BaH^eM 
o6pa6oTKM npneMHkiKa MCKO, ycnetuHoro noAaeneHwa nowex v\y\-a K8Koro-Hn6yAb APyroro 
MeTOAa o6pa6oTKw b npiiewiHUKe. flyHKT AOCTyna mokst oqen^BaTb KaHanbHbifi otkhmk 
BoexoAasAePi jiuhmm Ana Ka>KAoro nojibsoBarejibCKoro TepiwuHana w wcnonb30BaTb OL^eHKy 
KaHa/ibHbix otktimkob Ana npocTpaHCTBSHHofi o6pa6oTKM b npweiviHMKe m Ana nnannpoBaHMH 
nepeAa 1 -: BOCxoAaiueM riMHkin. Ka^qbiM OAHoaHTeHHbiki nonbsoeaTenbCKHfi Tepivninan motkqt 
nepeAaBBTb opToroHajibHb!M nunoT-curHan no BOCxoAaiAew hhhmm. nunoT-CMmanbi BOCxoAam,eSi 
nwHMM ot 'v nonb30BaTenbCKnx TepMUHanoB Moryr 6biTb opToroHanbHbi no BpeweHw w (mjim) 
Hacrore. BpeweHHaa oproroHanbHOCTb mokst AOCTuraTbca tsm : mto Ka>KAbifi nonb30Bare/ibCKi.ni 
TepMMHan iviOAynwpyeT cbom nKnoT-cwrnan BOCxoAaiAeii jimhmm opToroHanbHofi 
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nocneAOBaTenbHOCTbfo, HaaHaneMHoii stcm}/ nonb30BaTenbCKOMy Tep^MHarsy. HaciOTHaa 
opToronanbHOCTb mokct AOCTwraTbca Tew, hto Ka^AbiPi norib30B3TenbCKM!/i TepMwnan nepeflaeT 
cbom rinj"ior-cnrHan BOCxoflHinew jimhkh b or.nnHatOLLiesviea Ha6ope noAAnana30KOB. nepeAaHM 
B0cx0A?ii4e« mnm or nonb30BarenbCKMX TepMUHanoB aojwkhu 6biTb npn6.riH3HTe.nbHO 
coBMeu^eHbi no BpeweHM b nyHKre flocryna (wanpuMep, coBMeii^eHW no spesvieHH b npeAenax 
qnKJiwHecKoro npecpuKca). 

0nr.1OA noK33b!BaeT 6noK-cxeMy nepeflaroiuero Qnom 1000, cnocooHoro BbinonHRib 
o6pa6oTKy nepeAann a™ pexMMa ynpasneHaa iiynoM. riepeAasoLquii 6noK 1000 aBnaexcfl ew,e 
oahmm BapnaHTOM OGyu^ecTBiieHMS nepeAafOLqew ^acrw nyHicra flocryna n nonb30BaTenbci<:or o 
TepMMHana. 

B flPfl nponeccope 71 0c AaHHbix ojiok 808 4>opMMpoBaH!w kbapob KaApupyer AaHHbie ,nim 
Ka>KAoro naKera FCH/RCH p,na reHepau,MM oahoto unvi Qonee Kaflpoe PHY &rm naKeia. 
CKpewi6nep 810 CKpeM6iinpyeT 38t©m AaHHbie p,nn Ka>KAoro TpaHcnopTHoro Kanaka, KoAep 812 
BcneA 3a 3tmm KOAnpyeT KaAPupOBaHHbie AaHHbie b cooTBeicTBE-i^ c 3t>(6paHHOii cxeMOii 
KQAnposaHUH a™ noxiyneHns koaobbix onrcs. Bjiok814 npope»:nBaH6iH 3areM npopewnsaei 
KOAOBbie SwTbi a™ noxiyHeHMH wenaTenbuoii koaobom ckopocth AJia niwpoKononocHofi 
co6cTBeHHOi?i MOAbi, ncnonbayeMOw A^a nepeAanii ABHHbsx. KoAOBbie 6n™ m onoKa 81 8 
npope^cwBaHnsi nepeMe>KaiOTCfl no scew noAA«ana30HaM Aannbix. 5noi<820 nocuMBonbnoro 
oio6pa>KeH«fi oro6pa>KaeT 3arew nepeMex<eHHbie AaHHbie b cooTBercTBun c Bbi6paHHoPi cxewioM 
MOAyiiflMnn a™ nonyneHMH cmmbojiob MOp,yn»i\m. UPp, npocTpaHCTBeHHbifi npoqeccop 720c 
aarew BbinoriHseT npoqeAypy o6pa6oTKH nepeAann hba CMMBonaMM MORynau,m njm pewwvia 
ynpaBJieHMH nyMOM. 

PeKUM ynpaBJieHMfl nynoM mokct Mcno/5b30Barbc?i A'i« nepeAann AaHHbix b 
npocTpaHCTseHHOivi KaHane win na ujupoKononocHofi coScTBeHHOw moa©, kbk npaenno, oh 
accouMHpyeTca c Han6onbiiiMMM co6cTBSHHbiM6^ 3HaHeHHflMM &m Bcex noAAnana30HOB AaHHbix. 
Pewwvi ynpasjieHMH nynoM Momej Bbi6nparbcs5, ec;in pacnpeAe/ieHne moeahoct^ nepeAa^^ no 
LunpoKononocHbiM co6cTBeHHbiM woflaM npi^BOAMT k tomv, ^to TonbKO oahb cocTasnsiOLAa?! B 
HaSope «?as™eTca HenyneBafi. B to Bpefcia kbk pe»<!tM npocTpancTB6HHoro 
MyjibinruieKCupoBaHMH BbinojiH«er cpopMnposaHne nysa a*^ k3>kaom m BbiGpaHHbix 
co6cTBeHHbix moa K3>KAoro noAAnana30Ha Ha oghobc coScTeeHHoro BeKiopa, pe*HM 
ynpaB.neHna nyMOM sbinonHaeTynpasneHne nyMOM na ochobo "HopMnpoB8HHoro n co6cTBeHHoro 
BeKTopa a,np. maeHOw coScTBeHHOM moabi Ka>KAoro noAA^anasona fsnn nepeAann AaHHbix na 

3T0Pi eAMHCTB6HH0il C06CTB8HH0M M0A8. 

Heibipe anewenTa ica>i<Aoro co6cTBei-fHoro Beidopa v^'k) Ana feKpjnn masHoii co6ciBeHHOM 
MOAbi MoryT nMerb pa3JiMHHbie senuMMHbi. MeTbipe npeABapnTenbHo npeo6pasoBaHHbix 
cnwBOiia, nonyneHMbix Ha OGHoee Metbipex afieweHTOB coGcTseHHoro eeKiopa vjk) n,n?i 
KawAoro noAAnana30Ha, woryr rorAa n^erb pa3Hbie BSjiwHMHbi. CrieAOBaxejibHO, nerbipe 
Beicropa nepeAann Ha mMjiyvo anreHHy, i<aw3,b!fi us KOTopbix BKmonaeT b ceoa npeABapmenbHO 
o5pa6oTaHHbie cwiviBOJibi A^a ecex noAAiiana30HOB AaHHbix A-na saAanHOM nepeAa>OLLi l e!'i 
aHieHHbi, Moryr nwieTb pasnHMHbie BenmviHu. Eon* MOUfHOCTb nepeAaMM &rm kbjkaom 
nepeAasomeM aHTSHHbi orpaHMHena (k fipwiwepy, na-sa orpaHMHeHufi ycwriMTeneii moluhoctm), to 

MGTOA Cp0pMHp0B3HHa nyM3 MO>KGT HO nOflHOCTblO MCnOf3b30BaTb nOJIHyK) MOLL|HOCTb, AOCTyHHyK) 
AO?! Ka>KAOM 3HT8HHBL 

PejKMM ynpasneHMfl nynoM wcnonb3yeT tojibko cpasoeyio MHCpopMaq^KJ M3 co6cTBeHHbix 
B6«TopoB v,C*; jinn * e k rim rnaBHOM co6cTBeHHO« MOflbi n Hopivmpyer KajKAbiw co6cTBeHHbiw 

B6KT0P T3K, HT06b! BCe HgTbipO STieWieHTa B COOCTBOHHOEVl BeKTOpe MMeJlH paBHbie Be^MHMHbl. 
HopMMpOBaHHblM C06CT3eHHb!^i B6KTOp Vjk) £i.r\Z nOAA^ana30H3 A'MOKOT ObiTb Bbipa>KeH K3K: 

v(k)^lAe ie>Ak) Ae J **' l) Ae }0 ' m Ae lS ' iky f , YpaBHeHHe (16) 

rA8 -4 aejifieTca nocTOfsi-ii-ioti (HanpuMep, a =1); m 
8.. k ) mnn&xcH (pa3oii Ann noAAnana30Ha k nepeAaKsme^ shtshhw / Koropaa aaAaexca k3k: 
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ff t (*) = Zv, , (*) = tan-'fi™^^ 1 ] . ypaBHeHHe(17) 
^Re{v u (*)} j 

KaK noKasaHO b ypaBHeHnn (17), cpa3a Ka>Kfloro 3.neivieHxa b seKTope vjk) nonyMaerca us 
coGTBeTCTByK>^ero sneivieHia co6cTseHHoro seKTOpa Vjf'Aj (i.e. 8/jfcj noJiysaeTC« H3 n/t; 

rA6 »!i^V-[v u W v u ^; v u f/Aj v lA (h)J )• 

!/3HBepcwa KanaiiOB Mowex xasoKe BbinoxiHsxxbca a™ pe>KHMa ynpaBJieHMfl nyHOM, Hxo6bi 
o6maa CKOpocTb nepeAann worna 6bixb HcnorsbsosaHa scex noflflMana30HOB AaHHbix. 
MoLu,HOcrb p,(kj , BbiASJ'ieHHafi Kaa<AOMy noAA^ana30ny AaHHbix aji« pewnMa ynpaBxieHMH xiynoM, 
Mower 6biTb Bbipa>KeHa iok: 

J» (it) = , im *eiT. VpaBHe h we (18) 

4(fc) 

rflg p, ABJlJieTCfl KOSCpCpMqweHTOM HOpMMpOBKM, KOXOpblK XpaHHX MHBapnaHT nOJlHOM 

MOLAHoe™ nepeAann nocne xoro, kbk npMweHeHa HHBepcua rana/ios; 

^ flBJineTcn MOiAHOCTbio nepeAanw. BhiAeneHHofi Ka>KAOii H3 Hexbipex anxeHH; w 

I fit; npeACTasn^eT coSoPi KoacpcpiiuweHx ycwneHna moiahoctm a™ noAAnana30Ha k maBHOfi 

co6ctb6hhom moan pj\* pewwvia ynpasjieHMff nynoM. 

K03CpCpMiqMeHT p, HOpMMpOBKH MO>KST 6biXb BbipaweH K3K; 

3 1 

= ^•^"' (it) ' ypasHemie (19) 

MoiUHOCTb j» nepeAa^H Mo>Ker 3aAasarbcsi KaK = P atet /A (r.e, paBHOMepHoe 

pacnpeAeneHwe noriHOM moiahocxm nepeAann no nexbjpew! nepeAatomwM aHTeHHawi). 

K03CpCpMqMeHT X, (k) yCWieHHH MOU4HOCTM MON<eX SbiTb Bb!p3>KeH K3KI 

% (*) - I s (fc)H" (*)H(fc)v(fc) . ypaimefffle (20) 

HHBepcwn KaHanoB npwBOAUT k pacnpeAenei-in;o moiahoctm /> A^a * e A"a™ 48 

noAAwanaaoHos AaHHbix. YcuneHne grm Ka>KAoro noAA^anaaona AaHHbix mcvkgt qbibm 6biTb 

33A3H0 K3K e, : 7 (/ ) ,, v /j .<y f ; 

flrw pexuMa ynpaeneHna jiyHOiw bsktop a;; ft, 1 nepeAanw ah» Ka>KAoro noAAwana30Ha Mower 
6biib Bbipa>KeH KaK: 

x(*) = £(*)£(*)*(*> , ajis *e*T, ypajBHCHHe (21) 

OnsiTb-TSKw a"3 npocTOTbi ypasHeHne (21) He BKXJKHaex b ce6s KoacpcpuMneHTbi KoppeKqww, 
ncnorib3yeMbie pnn pacnexa pasnmviu mew&y qensmw nepeAanw/npneMa b nyHicre Aocryna n 
noJib30BaTexibCKOM TepMMHane. 

KaK noKa33HO b ypaBHeHnn (16), nexbipe anewes-ma HopMMpoeaHHoro ynpaanntOLqero seKxopa 
v(k) aha KajKAoro noAAwana30Ha wweiOT paBHyso sejinnnHy, ho, bosmojkho, paanbie cpaaw. 
TaKUM o6pa30M, ynpasneniie nynoM reHepupyex oahh seKrop xfk) nepeAann pjmh KajKAoro 
nOAA^anaaoHa c nexbipbMsi sneMenxaMn , MMesoiAHMM OAHy n xy seriMMMHy, ho, bo3mo>kho, 
paaHbie cpasbs. 

c&wr. 1 0B noK33b!Baer 6/ioK-cxewy sapwaHTa ocyiAeciB/ieHna HPfi npocrpaHCTBeHHoro 
npoqeccopa 720c, o6ecneHMBaso!Aero Bbinorineriwe npocxpaHCXBeHHOi^ o6pa6oxKM p,nn pe>KMMa 
ynpaBJieHMH nynoM. 

B npoqecce 720cAeMyxibTnnr!eKCop 1032 npunniviaex n fleMynbTunneKCupyex noTOK s(n) 
cumbojiob MOAyxsaqnM b 48 noAnoxoKOB A^a 48 noAA^anasoHOB AaHHbsx (o6o3Ha^eHHbix ksk 
S0-) - s(V ) K j,noxoK CMMBonoB noAaexcK na cooxBexcxBywmufi DPS 

n0AAMana3OHHb)£i npoqeccop 1040 ynpasneHna riynoM. Ka^Abiii npoqeccop 1040 BbmoxiHffeT 
5oxKy. noKasaHHyto b ypaBHeHMH (14), a^ oahofo noAA^anaaoHa, 
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B Ka>KflOM FiPfl noAA^ana30HHOM npoueccope 1040 ynpaBneHns ny«HOM noflnoTOK cumbojiob 
MOflynHqun noflaeTcs na nepeMHOxnTsnb 1042, KOTopbiw npunnMaeT raioKe K03cpc})nuneHT 
g! k) ycMneHMH Aii« accoujunpoBaHHoro noflAManaaoHa. nepewHOKwrejib 1042 MaciiiraGwpyeT 

33TeM CMMBOHbi MOf\ynfU.\UM K09CpCpMLf)/i6HT0M g(V yCMneHHS, MTODbi riOnVHHTb 

MacujTa6wpoBaHHbie CMMBoribi MOflynsmnn, KOTopwe sarew noAaiOTca b 5dok 1 050 ynpaBneHt-in 
nynoM. 

Bjiok 1050 ynpaBneHMfl nynoM npHHMMaeT Taione HopMnposaNHbifi coGcTBSHHbiM bgktop vjk) 
Ana acxx)L|nnpoBaHHoro noAflnanaaoHa. B 5noi<e 1050 ynpaBneHna ny-iOM MacinTaOnpoBai-iNbie 
CMMBonbi MOflynnnwM noA3»OTCfl na nerbipe nepe^HOKMienfi 1052a-1052d, Koropbie Tame 
cooTBercTBeHHO npwHMMawT nerbipe aneMeHTa Vjk) , v 2 (k) , v % (k) wvjk) HopwMpoBaHHoro 
co6cTB6HHoro Beicropa v_(k) , Kawibifi nepeMHO>KHTenb 1052 nepeMHO)KaeT cbom 
MaojjTaonpoBaKHbse cwvisonbi MOAynsqMi'! co 3H3M8hm6m yVfc ) HopivinpoBaHHoro co6cTBeHHoro 
BSKTopa, HTo6bi o6ecneHHTb npeABapHreribHO npeo6pa308aHHbie s*iM3orib!, flepeMHomnTenw 
1052a-1052d noAatOT Merbipe npeABapwrejibHO npeo6pa30BaHHbix noAnoTOKa b 
5ycpepbi/MynbTnnneKCopbi 1 070a- 1 070d cooTBercTBeHHO, 

Ka>Kflbifi 6ycpep/rviynbTMnneKCop 1070 npwHMwaeT nunoTHbie cmmboxiw v\ npeABapmenbHO 
npeo6pa30BaHHbie cuMBO/ibi m flPfi noAAtfana30HHbix npoqeccopoB 1 040a-1 040k ynpaBneHUH 
jiynoM Ana 48 noAAHanasoHoa AaHHbix, MynbTHnneKC^pyer nunoiHbie m npeAB3pi<trenbHQ 
npeoopa30BaHHbie cwMBonw \a nynn p,nn Ka>KAoro cuMBonbHoro nepwoAa m noflaeT noroK 
ci^MsoriOB x,(n) nepeAann b oahv nepeAasoiAyK) aHrenny. rSoeneAysoiAaa MOAynauwH MOPH p,nx 
Ka>i<Aoro cviMBona nepeAaHki onucaHa abiate. 

06pa5oTKa fl.na pe»<Mivia ynpaBJieHMa jiynoM onmana 6onee hoapo6hc b naieHTHoii aaaBKe 
CUJA Na 10/228.393 Ha "YnpaBneHne nynoM m 0opMnpoBaHMie nyna 3 mnpOKononocHbix 
cucreMax MBxMBbix", noAaHHOii 27 aarycrra 2002. CucreMa Mower raioKe 6bn"b enpaeKTuposaHa 
Ana noAAepwaHMa peymma cpopMnposaHMfl nyna, nocpeACTBOM nero hotok AaHHbix nepeAaeica 
Ha rnaBHOM coScTeeHHofi morb c i-icno.nb308aHt.ieM coScrBeHHoro seKTopa BMecrro 
HOpMMpoaaHHoro coGcrseHHOfo Beieropa. 

4. KagpupoBauHe one Kaflpos PHY 

<J>nr.1 1 A noKaabiBaeT Bapnanr ocyiAecrBfteHra 6noKa 808 cpopMnposaHna ksapob, kotopnm 
Mcnoribayerca Ana KaAPupOBaHna Aannwx Ana Ka>KAoro naKera FCH/RCH nepeA nocneAy-ou^efi 
o5pa6orKoi4 nPfl npoqeccopowi AaHHbix. 3ra dpyHKM«« KaAPupoBaHna mokqt He ncnonbaoBai bca 
Ana coo5u4eHMti, nocjiaHHbix no xaHanaM BCH, FCCH v\ R,a>CH. 5hok cpopMnpoBaHMa ksapob 
reHepHpyeT qenoe nucno xaApoa PHY Ana Ka>KAoro naKera FCH/RCH, rAe Ka>KAbiii KaAP PHY 
oxsaTbiBaer 6 cmmbojiob MOPH A^a onwcaHHoro 3Aecb Bapwanra ocyiAecTBneHWH. 

flra pe?KHMOB pa3HeceHMa v. ynpaeneHwa nynow TorsbKO oa^h npocTpaHCTseHHbiPi KaHan \>inv\ 
ujupoKononocHan coocTBeHnaa moa3 ncnonbsyerc^ a^ nepeAa^ki AaHHbix. CKopodb Rnn 3tgw 

MOAt>i M3BeCTHa, H MOWeT 6b!Tb BblHHCJISHO MMC/iO MHCp0pM3UH0HHb!X 6«TOB, KOTOpbie MO>KHO 

nocbinaTb & none3Hoii HarpysKe Ka»<Aoro i<aApa PHY. flnsi pe>KHMa npocrpaHCTBeHHoro 
MynbTunneKCupoBaHiw mhokcctbo npocrpaHCTBeHMbix KaHanoe wiomer wcnonbsoBaTbCH A-ns 
nepeAaMn AaHHbix. RocKOfibKy CKopocTb nepeAanw KawAoro npocTpaHCTseHHoro KaHana 
nSBecTna, Mower Sbiib BbNHCfteHO mmcjio MH0opMaus.iOHHbix6i^TOB, KOiopbie mgmho nocbixiarb b 
noneai-ioii narpysKe Ka)KAoro KaApa PHY Ana scex npocipaHCTBeHHbix KananoB. 

KaK noK33aHO Ha dpur. 11 A, MHCpopMaqnoHHbie 6nTbi (o6o3HaMeHHbie iok / 2 j 3 i A ... ) 
p,rm Kawsoro naKera FCH/RCH noAatOTCH b reHeparop 1 102 CRC m MynbTunneKCop 1 104 b 
5noKe 808 cpopMnpoBaHwa KaAPOB. TeHeparop 1102 CRC reHepwpyeT3HaMeHne CRC a™ 6s^tob 
b saronoBKe (ecnn oh ecTb) w nonax noneanoii narpy3KM Ka>KAoro KaApa PHY w noAaeT 6wTbi 
CRC b MyribTMnneKcop 1104. MyribTunneKcop 1 101 np^HUMaer HHdpopwaniiOHHbie 6nTbi, 6mtw 
CRC, 6^rbi aaronoBKa m aanoriHRio^ne 6nTbi (Hanp^iviep, nynn) m noAaer arw 6wTbi b aojdkhom 
nopaAKe, K3KnoKa3aHO Hacpnr.8, HaocHOBanuM CMmanaynpaBn hi i pas«n PHY. Ovhkumr 
KaApiipQBaHMs Mooter He ncnonb30BaTbca npn noAaMe ^HtpopMaqwoHHbix 6htob 
HenocpeACTBeHHO nepe3 Myxii i > • i • saHHwe mvt HeKaAPwpoBaHHbie 6kirbi 

(o6o3HaHeHHbie kbk d, d } d, d 4 ... ) noASKDTC?? b CKpervionep 810. 
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5, CKpeiWi6™poBaHMe 

B sapwaHTe ocyLnecTBneHwn Smth flaHHbixflnsi Ka>KAoro TpancnopTHoro Kanana 
CKpewiGxiMpyioiCH nepefl KOAnpoBaHneM. CKpeMOnHpcBaHne paHAOMH3npyer AanHbie tsk, Hro6bi 
AiinHHaa nocnefiOBaTenbHOCTb ecex oauhml} mjih bcgx i-iynePi He nepeAasanacb. 3to wsoxeT 

CHM3MTb M3MeHeHHfl M6>KAy HHKOBOW H CpBAHeW MOLi^HOGTbK) Kone6aHna MOPM. 

CKpewSnnpoBaHne mojkst 6birb onyiAeHO Ana OAHoro win 6onee rpaHcnopTHbix Kananos n 
mo)k©t raioKe Bbi6opowHO paapeiuarbc^ vuw aanpesAarbca. 

<fcnr.1 1 A noK33b!BaeT raioKe Bapnanr ocymecTBrieHHH cKpew6nepa 810. B stom BapwaHTe 
ocymecTBneHns CKpewi6nep 81 Q peanwayer reHeparopHbiw nonnHOM: 
G( x) = x 1 + x" + x . ypasHeHue@2} 

Mo>kho iaK>Ke tfcnojib30B3! b h MHwe reHeparopHwe noriHHOMbi, m aro BXOAwr b o6i»eM 
n3o6peTeHHfl. 

KaK noKa33HO na cpnr.1 1 A, CKpewOnep 810 BKnKwaeT b ce6a ceiwb 3newieHT0B 1 1 12a-1 1 12g 
33flep>KKn, coeAwneHHbix nocneAOBarenbHO. flna Ka>KAoro raKTCBoro nepwoAa cyMMaTop 1114 
BbifiouHaev cjio>KeHMe no MOAynK) 2 AByx 6nro3, xpaHHiiiMXCH b sneMeHrax 1 1 1d n 11 12g 
3aAep>KKM s-1 noAaer 6mt cKpeM6nnpoBaHnq b 3neMeHT 1 1 12a aaAepwKM. 

KaApwpOBaHHbie/HeKaflpMpoBaHHbie 6wTbi (j, d 2 d, d A ... ) noAawTCff b cyMMarap 
1116, KOTopbiM t3k>k6 npwHMMaeT 6nTbi CKpeM8nnpoBaHnq H3 cyrviMaropa 1114. CyMMarop 1116 
BbmoxinaeT cnoKes-iwe no MOAynK) 2 Kaacqoro Sura d c cooTBercTByiOLquM 6htqm 
CKpeM6™pOBaHi/!8, HTo6b! nonyMHTb 6ht CKpewiDiifcipoBaHMJi <•/,.. CKpeM6nep81Q BbiAaer 

nOCj"ieAOBa"f8JlbHOCTb6nTOBCKpeM6/lMpCBaHMfi, KOTOpb!eo603HaMeHb! K3K q 2 q 2 q t ... . 

HananbHoe cocTOHHtie csfpewGnepa (x.e. coAepwuwoe s/ieMSHTOB 1 1 12a-1 1 12g 3aAep>KKn) 
ycraHaBJiMBaercs Ha ?-8nioBoe neHyneBoe hucjio b Hanane KaApa ABP. Tpn crapwiix Qwva 
(MSB) (r.e. aneMeHT 1 1 I2e-1 1 1 2f saAep>Kiai) ecerAa ycraHOBj-iOHbi Ha eA^HMuy ("1"), a 
neTbipe MxiaAiiiiix 6vna (LSB) ycraHaBntiBaic-TCJ? cooTBeTCTBeHHO oteTMMKy kbapob $BP, Kasc 
yKa33HO b cooSiAeHMM BCH. 

6. KoAnpoBaHne/npopejKnaaHne 

B sapnaHTe ocyiAeciBJiei-Ma a™ KOAnpoeai-in?! abhhux nepe-A nepeAanew ncnojibayeTca 
eAUHCTBeHHbiw 6aaoBb!i?i koa- 3tot 6830Bbifi koa reHepupyex KOAOBbie omrbi p,rm oahom koaobom 
CKopocrn. Bee ocranbHbie KOAOBbie ckopocth, noAAep^MBaewbie CMcreMofi (kbk nepeHMcneHO b 
TaSiume 25), Moryr 6b!ib nonyneHb) imoQ noBTopeHiieM, smQo npope>KMBaH^eM 3tmx KOAOBbix 

5HTOB. 

ct»nr. 1 1B noKaabisaer Bapnanr oc\,n t i i o^epa 812, raropbiii BonnosAaer 6a30Bbiw 

koa p,nn CMcreMbi. B 3tom BapwaHie ocym,ec.TBf!eHM3 6a30Bb!M koa aenaeica csepTOMHbiM koaom 
co CKOpocTbK) 1/2, AnwHofi orpaHM^eHMa 7 (£=7), c reHepaiopaivin v\3 133 m 171 (oKTanbHbSMn). 

B KOAepe 812 MynbinnneKCop 1 120 npuHMMaeT w MyribTMnjieKCk!pyeT 6mbi CKp8MorinpoBaHna 
m xBOCTOBwe 6nTbi (k npiiMepy, HynM). KoAep 812 Aanee BKritosaer b ce6a luecrb sjismshtob 
1 122a-1 122f aaAepxKM, coeAHHennbsx nocxieAOBareribHO. Merbipe cyMMaTopa 1 124a-1 124d 
TSKM& coeAHHenbi nocneAOBarenbHO n wcnojibsyiOTca ppn peanmaum nepsoro renepaTopa 
(1 33). AHanorMHKO neTbipe cywiiwaTopa 1 128a- 1 126d coeA«neHbi nocneAOBarenbHO m 
ncnonb3yioTCfl Ana peann3aL(HM BToporo reneparopa {171}. 3th cywrviaTopb! iaic«e coeAHHeHbi c 
aneMeHTaMM 3aAep»Kn AJ^a peann3aqnn AByx renepaiopoB 1 33 h 171, m\< noKaaano na 

CpMF\11B. 

BuTbi CKpewGnMposaHns noflahorca na nepsbiw aneweHT 1 122a saAep^K^ w na cyMwaropbi 
1 124a m 1 126a. firm Ka>Kfloro TaKTOBoro nepnoAa cyMwaropbi 1 124a-1 124d BbinonHHiOT 
cnoKeHwe no sviOAynro 2 nocrynaioiAero oura m neibipex rspeAiiieciByroiAHX ohtob, coxpaHeHHbix 
b anewieHTax 1 122b, 1 122c, 1 122e m 1 122f 3aAep>KKM, mtoGw nonyMMTb nepsbiw KOAOBbiPi 6^t 
Ana SToro raKTOBoro nepnoAa. Ananori^MHO cyMMaropbi 1 128a-1 128d BbmonHator cno>KeHMe no 
iviOAynH3 2 nocTynaiotAero Qma n neTbipex npeAUJecTsyroiAwx 6htob, coxpaHeHHbix b snewseHTax 
1122a, 1122b, 1122c m 1 122f 33A8P>kkh, htoGh nonynurb Biopow koaobwm 6mt Ann sroro 
raKTOBoro nepidOAa. KOAOBbie i m\ i nepBbii e\ m o6o3HaHaiOTca kbk 

a, a, «, « 4 ... , a KOAOBbie 6n™, reHepupOBaHHbie BTopbiM reneparopOM c. oaHanawTcn 
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. MyjibTwnneKCop 11283aT6M np^HUMaei ia MynbTunneKCi/ipyeT ab3 



noTOKa KOAOBbix Shtob m sthx AByx reHepaTopos b ga^hum hotok KOAOBbix 6htob, KOTopue 



0603HaHaK)TCfl K3K c 



°3 



. fins KaJKAoro 6m a 



CKpeM6nwpoBaHMH q K reHepupyfOTCfl p,sa KOAOBbix 6vna a n w ft,, ^to npwBOAMT k koaobom 

CKOPOCTM 1/2. 

Owr.l 1B noKa3biBaeTTa!OKe Bapnani ocyuj,ecTBneHra 6noi<a 814 nasi , \ ipe^MBaHMH, 
KOTopbiM M0/K6T ncnonb30BaTbCfi a™ reHepwpoBaHKisi Apyrux KOAOBbix CKOpocTei* hs ocnoBe 
6a30Boi^ GKopoc™ 1/2. B 6noK8 814 koaobbis Gwrbi co cxopocTbio 1/2 v\z KOAepa 812 
noAaioica b EiOBTOpaiOLU^fi 6jiok 1 1 32 v. npope>KHBaK)iAHM 6/ioi< 11 34. ilOBTopfiicsiA^Pi 6jiok 1 1 32 
noBTopaeT Ka>KAbiK KOAOBbiii 6mt go CKopocTbfo 1/2 oahh pas n,n$i nonyneHMfi acpcpeKTiiBHOii 
koaobom GKopoc™ 1/4. npopewHsaiotAMM 6noK 1 134 yQanmr HOKoropbie m koaobbix 6mos co 
CKopocrbK) 1/2 Ha ocHose KOHKpeiHoro npope>KkiBaK)LAero iua6j"ioHa, m~o6bi nojiyniiTb 
>KejiaTenbHyto KOAOsyK) CKopodb. 

B TaSnnqe 30 nepenncneHbi npi^wepHbie npope>KHBaK3!Ane ma6noHbi, KOTopbie mokho 
McnoJib30B8Tb flnfl pa3JiwHHbtx KOAOBbix CKopocTew, noflAepatuBaeMbix CMcrer«tot<i. ftpyrwe 
npope^MBawmne wa6/iOHbi wto-yrraioKe 5icno/ib30BaTbcs, si 3ro bxoaht b o&bew «3o6peteH«a. 



npape 



1-101110000101100 



HTo6bi nonyvnTb KOAOsyso CKopocrb k i u 6 iok 11 34 oSecnenwBaeT " 

KOAOBbiX 6HT0B A-TIH K3>KAQM ipynrib! 143 2k KOAOBblX 6mOB CO CKOpOCTbK) 1/2, npMHHTblX OT 

KOAepa 812. TaKwvs o6pa30M, 2k- n koaobmx 5mtob yAansKHCfl H3 kb>kaom rpynnbi b 2fr 
KOAOBbix 611TO8. Bi^Tbi, noA-newaujue yAaneHHK) us kb>kaom rpynnbi, o5o3HanaiOTCs MynsMM b 
npope«<MBaK3Uj,eM iua6jiOHe. Hanpwviep, nroSbi norty-iHTb KCAOByw CKopodb 7/12, ABa 6ht3 
yAanswrca m kbwaom rpynrib: b 14 KOAOBbix 6mtob m3 KOAepa 812, npunew yAanaewbiMH 6mt3mm 
asnaKTrcs 8-m m 14-Ci KOAOBbie 5mk\ b rpynne, KaK o5o3H3H8ho npope^MBasotAHM wa6noHOM 
"11111110111 110", HnKaKoro npope>KtfBaHns ho BbinonHaerca, ecnw ^ejiarenbHofi koaobom 
CKopocrbK) HBriHercfl 1/2. 

MyjibTnnjiei<cop 1 136 npuHMMae-T hotok KOAOBbix 6ktob m noBTopaioiAero 6noKa 1 132 vt 
noTOK KOAOBbix 6htob M3 npope>KMBaK3iAero 6noKa 1 1 34. MynbTwnneKcop 1 1 36 aareivi 
ooecrseHMBaer KOAOBbie 6nTbi H3 noBToparotAero 6noKa 1 132, ecrm >KenaTenbHO^i koaobom 
CKopocrbK) flBJiaeTCfl 1/4, m KOAOBbie Gtrrbi H3 npope^MBawiAero 6noKa 1 134, ecnn wenaTenbHofi 

KOAOBOM CKOpOCTbK) SBJlfleTCJ? 1/2 HJ1H BbiUJe. 

flpyrae koaw m npopeJKMBawii^ne iJ.ia6noHb! noMMMO onucaHHbix Bbime Mcryr raK^ce 
ncnonb30BaTbcsi, h 3to bxoaut b o6"b6M M3o6peTeHna. K npiiMepy, ryp6oKOA, ono^HbiPj koa, 
HeKoropbie APyrne KOAbi mm mx coMeiaHne wioryr ncnonbSOBaTbca ajsm KOAnpOBannq Aannbix. 
Kpowie Toro, pa3Hbie KOA^pyioiAwe cxeivibi MOiyr ncnonbaoBaibca Ans pasHbixipaHcnopTHbix 
KaHanoa, Haripuwep, Ana o6lahx TpancnopTHbix Kananoe mokst Mcnonb30BaTbCH CBeproHHoe 
KOAMposaHwe, a njm BbtAeneHHbix TpaHcnopTHbix KaHaiios MO>KeT ncnonb30BaTbCfl 

Typ60K0AHp0BaHW8. 

7. n epeMe^eme 

B sapnaHTe ocyiAecTsxieHMH KOAOBbie 6nTbi, noA^e^aiAne nepeAase, nepewe>KaiOTCH no 48 
noAAnana30HaM AaHHbix. flna po>khmgb pa3HeceHna \a ynpa3ji8HM?i ovmom oahh hotok KOAOBbix 
6mtob nepeAaeTca m nepeiwe»:aeTca no bcsm noAAwana30Haivi AaHHbix. fl,m pewnMa 
npocTpaHCTseHHoro iwynbTwnneKCMpoBaHna ao nerbipex hotokob KOAOBbix Smtob Moryr 
i iepeAasaibca no npocrpaHCTBeHHbiM kshsuism mmciiom ao seibipex. flepeMeweHne mo>k6t 
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BbinonHflTbcsi paaflejibHO p,np, m>mpro npocTpancTBeHHoro Kanaka, iai< hto Kaxojbii/i hotok 
KOflOBbix flaHHbix nepeMeacaeTCfl no Bcew noAAnanaaoHaivi #aHHbix npocTpancTseHHoro Kanana. 
ncfionb3y8MOio nepeAawn stopo noTOKa. Ta6j"inqa 29 noKasusaeT npwMepHoe na3H3H8HMe 
KOflOBbix 6htob - noflflManasoi-iOB, Koropoe mojkgt ncnorsb30B3Tbca ara nepeMeweHHH n,n% ecex 

TpaHCHOpTHbiX pe>KMMOB. 

B oahom sapnanre ocyunecTBneHwa neper«e>KeHne BbinormseTca no bcsm 48 noAA^snasonaM 
AaHHbix b Ka«flOM MHTepsane nepeMeweHiis. flnsi aroro sapwaHTa OGymecTSJieHna mmis^ 
rpynna H3 48 KOflOBbix 6mtgb b noTOKe pacnpeAenseTCH no 48 noflflMana30Haw! flaHHbix, nioobs 
o5ecneHHTb wacroTHoe paaHeceHne. 48 KOflOBbiM oara^ b aawjxoiA rpynne woryi 6biTb 
HaaHaneHb! whfleKCbi ot 0 ao 47. Ka>i<flbi£i mhaskc koaobwx 6mtob aecaLinnpyeTca c 
cooTBeTCTByioinnM noflflManasoHOM. Bee KOflOBbie 6m™ c KOHicpeTHbiivi hhaokcom nepeflaiOTCs b 
accoMnnpoBaHHOM noAA^anaaoHe. HanpwMep, nepRbifi KOAOBbifi out (c mhaskcom 0) b k3>kaom 
rpynne nepeflaeTCs b noAAwanasoHe -26, BTopow KOflOBbw 6m (c hhae I eAaexcs b 
noflAnana30He 1 , TpeTMM KOflOBbiw omt (c mha6kcom 2) nepeAaeicfi b noflA^anaaos-ie -17 m 
T.fl, Cxewia nepeivie>KeHna mo>k6t ncnonb30BaTbca flns pe>KMMOB pa3HeceHn«. ynpaBjieHns 
jiyMOM m npocipaHCTBeHHoro MyribTurineKCMpOBaHwa. AxibTepHarnBHaH cxewia nepeweweHMH pjm 
pewwwa npocTpaHCTBSHHoro MynbTHnnei<cwpoBaHHfl onucana HM»<e. 

nepeMeweHne mokst anbTepHaTHBHO wrm flonoriHUTenbHO BbinonHHTbcs bo BpewseHu, K 
npwwepy, nocrse nepeiweweHMsi no noAA^ana30HaM A^HHbix KOAOBbie onibi ajisi Ka>KAoro 
noAA^anaaoHa woryr nepesviewaTbcs (nanpuwiep, no OflHOMy Kaflpy PHY wnw OAHOMy flBfl), 
Hro6bi o6ecneHMTb spewieHHoe pa3HeceHwe. firm pewMMa npoci paHCTBeHHoro 
MynbTunneKCwpoBaHMfl nepeiyewenne MOicer TatoKe BbinonHfiibca no MHOKecTBy 
npocTpaHCTBOHHbix KananoB. 

flonojiHMTexibHO nepeMOKSHwe MO»<eT npMMeHSTbcn no paawepHOCTSM cmmbodob KAM. rai< 

HTO KOflOBbiO 6MTbl, CpOPMMpyiOLqMe CilMBOilb! KAM, OT06pa)KaK)TCf5 B paariMHHbie 6MTOBbie 
n03ML(HH GMMBOnOB KAM. 

8. OTo6pa»ceHMeciiMBonoB 

Ta6nnL|a 31 noKaabisaex OTo6pa»eHkie cmmbodob p,nn paannHHbix cxeM MOAynsnnki, 
noflflep)KMBaeMbix CMdeMofi. flna iojkaom cxeMbi MOAynaqwM (sa MCKJironeHweM BPSK) 
noxiOBMHa Gmtob oro6pa>Ka(orcH b cnH(|)a3HVK5 ('") KOMriOHemy, Apyran nonoBUHa 8^tob 
OTo6pa>i<aeTca b KBaflparypHyw (Q ) KOwnoHeHTy. 

B sapnaHTe ocymecrBneHnsi rpynna cwrHartOBAns k8>kaom noflAep^MBaeMoPi cxewbi 
MOflynfiMMM mo>k8t 6biTb onpefle/ieHa Ha ochob6 OTo6pa>KeHna Tpea. Hpn OTo6pa>KeHHM fpea 
coceflHue tohkm b rpynne cumanoB {kbk b /, TaK m b ©KOMnoHeHTax) omMHaiOTCfl xonbKO oflnoPi 
6mtobom noanqweii. Oro6pa>KeHMe fpea CHM>KaeT nucno 5iiTOBb!x omm6oka™ oonee Bepo^THbix 
oujuooHHbix co6biTMM, hto cooTBeTCTByeT npwHHTOiviy cuMBOfiy, OToGpaxoeivioMy B 
MeCTonono»:eH!>ie b6t3M3m npaBMnbHoro MecTonorto^eHiiK, b k3kobom cnynae TonbKO oamh 

KOAOHb:ii6^I f ■'.'■■■(;■ I :Ui1H51T C OOJhGkOW , 



BPSK 






256 QAM 












O 



RU 2 335 852 C2 









0100 


; 




s 






1100 
:7oi 




1101 






oc 


3 


111: 
::i0 


7 


1111 

1110 










1010 








10 3 




a 










/•• /•./' 


4 QAM 


:00C 




1000 












oeo 












001 




Koa^xtiMMMaNT hopwhpohxh 




3 


011 




CXCMO MOjEtynOUMM 


3 KMOSIKC 


o-o 




010 




BPSK 








110 




QPSK 


1 














l/vio 


101 


-: 






64 QAM 


1 v'42 


100 








25E QAM 





3HaHeHwn /m Gaxi* Kawflofi cxeiwu MOflynnnnn, noK33aHnow sTaSnnue 31, MacujTa6MpyiOTca 

K03Cjj(pML(MeHT0M A' a!)rm HOPMMPOBKM T3K, MTO CpeAHHH MOIAHOCTb BC6X CMmaXlbHblX T0H6K B 

accoMnnpoBaHHOfi rpynne cwmanoB paeno eAMHwue. Ko3c|>cpMi4weHT hopmmpobkm ana Kax<AOfi 
cxeMbi MOflynaqnM noKa3aH b Ta6xinqe 31. KsaHTOBaHHbie swanes-ma Ana KO3cjx|j!'iLj,neHT0B 
HOpMkipoBKH jaw* noAAepwuBaewibix cxewi MQpysmupw raioKe woryr wcnoxib30BarbCH. Chmboxi s 
MOAynflqun M3 KOHKpemoPi rpynnbi cnraanoB 6yqeT nMeTb cneAytoiUMfi bha: 

rae 7 n fi asna-orca 3HaM8HHHMH b TaG/wqe 31 A^a rpynnbi cun-sance, 
flrm aaAaHHoro HBfl MOAynaL|Mfl Mower arxwHaTbCH no flBfl w mo>kgt OTnunaTbCfl &m 
MHO«<ecTBa npocTpsHCTBenHbix KananoB, i^cnonh3yeMbix n,nn nepeAann AanHbix. Hanpwviep, a™ 
n&fl BCH pa3JinHHbie cxewbi MOflynnqMH woryr wcnonbSOBaTbCfi pjr\a waaKOBoro nunoT-curnaria, 
nnxiOT-cur'Haxja MBxMBbix a cqoGiaohhs BCH. 

9. 06pa6o TKa axis pexuMa npo cTpaHCTBeHHoro M ynbTunneKcu poBanMPi 
flrm pewwvia npocTpaHCTBSHHoro MynbTrtrmeKCnpoBas-ii/iFi nSfl mo>k6t nepeAaearbes no 
MHOJKecTBy npocTpaHCTseHHbix KanaxiOB. PaannHHbie cxewibi woryr wcnoxibsoBaTbCH axis 
o6pa6oTKM AaHHbiXAXifl nepeAa^w no MHO>t<ecTBy npocrpaHCEBeHHbsx KaHaxioe. flse KOHKperHbie 
cxeMbi o6pa6oTKn axis pe>Knwta npocTpaHCTeeHHoro MyxibTMnxieKCupoBaHwa onucanbi mme. 

B nepsoii cxewe o6pa6oTKM KOAnpoBaHMe m npopewwBBHwe BbinormfliOTCH Ana Ka>wroro 
npocrpaHcrseHHoro Kanana Ana AOcrraweHKH >KenarenbHOw koaobo^ ckopoctw axis KawAOro 
npocTpaHCTBeHHoro Kanaka. n b npocTpaHCTBSHHbtx KananoB ana ncnoxib30BaHMH nim nepeaaHw 
AaHHbix paH>KnpyK)Tca or HawEbiCLuero k HaMHH3LueMy otholl:8hmk5 C/LU p,n» npuHHToro cumajia. 
flanHbie fljifi Bcero HBfl cnaMaxia KGAwpyiOTOi. HioGb! noxiy-ii/iTb noroK KOflOBbix 6wtq3 go 
CKopocTbK) 1/2. 3th KOAOBbie 6nibi 33T8M npope>KHBaK)Tca, HTo6bi nonyHHTb weiiarenbHyK) 
KOAOByio CKopocTb Ann Ka>KAoro npocTpaHcrBeHMoro Kanana, 

npope>KMBaHMe mombt 6b!Tb BbinoriHeHO nocxieAOBareribHO flnn jV e npocrpaHCTBeHHbix 
KaHaxiOB or Hanxiy-:mero (r.e. HaMBbicmero C/LU) k nanxyAUiewy (r.e. HawHHSiueMy C/lii) 
npocrpaHCTBOHHOMy KaHaxiy. B nacTHOCTn, npopewMBafoiAMfi 6xiok GHanana BbinoxiHaer 
npopa»<nBaHH8 p,nn HaHxiynujero npocrpaHCTBOHHoro Kanana c HaMBbicuj^ivi OTHOiueHMeM C/LU 
Axia npMHnToro cumaxia. KorAa npaannbHoe hucjio koaobbsx 6mtob renepupoBaHbi Ana 
Ha^nymijero npocTpaHcrseHHoro KaHana, npope>KH88iou4HM 6noK3arewi BbinoxiHyier 
npope»<MBaHK8 p,n?i eroporo nyHLuero npocTpaHCTBeHHoro KaHc i voll^hm no b8jimhmh8 

orHOLueHneM C/LSJ p,na npuHHToro cwrHajia. 3tot npouecc npoAon^aercfl ao rex nop, noKa He 
SyAyr reHepuposaub! KOAOBbie 6nrbi Ana acex N s npocrpaHCTBeHHbsx KaHaxios. ["lopnflOK Ana 
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npopewMBaHns - ot HanSonbiuero k HaHMeHbiiiewy C/LU Ana npt-iHaToro cumana He3aBncwMO ot 
KOHKperHOM KOflOBOw ckopocth, Mcnonb3yefviOM flfia Ka>Kfloro npocTpaHCTseHHorc Kansna, 

Ana npuMepa, noKasaHHorc a Ta6nwqe 28, 3456 MH(j3opMaLj^OHHbix Shtob, riQAnemaiAHX 
nepeAane b 061148^1 i<aApe PHY, CHanana KOAHPysQTca 6a30BbiM koaom co CKOpocTbio 1/2, HTo6bi 
nonyMHTb 6912 KOAOBbix 6nTa. flepsbie 3168 koaobwx 6mtob npopewwBaiOTCfl c noMOii^bto 
npope^nBaK)LLi,ero maSnoHa Ana koaobosS ckopocth 1 1/16. mo6bi nonynsiTb 2304 KOAOBbix 6^ra, 
KOTopue o6ecn8HHBa(OTCH b KaApe PHY Ana nepeoro npocTpsHCTB8HHoro Kanana. CrieAywiAne 
2592 KOAOBbix QMTa 33T6M npope>KHBaK)TC?3 g nowoLUbio npope>Ki,iBaK)!j4ero LuaBnoHa p.n% 

> octm 3/4 nro5b lonysn b 1728 kcaobwx 6mtob, Koropbie o6ecneHMBaiOTCH b 
Kaflpe PHY Ana BToporo npocTpaHCTBeHHoro Kanana. CneAywunMe 894 koaobb!x Sura aareM 
npope^Baiorca c noMOLLi,bto npope)i 11 hjj, wa6noHa Ana koaobom CKopoc™ 3/4, HTo6bi 
noJiyMMTb 576 KOAOBbix Sutob, Koropbie OQecneMi/isaKrrca b khaob PHY Ann TpeTbero 
npocTpaHCTBeHHoro Kanana. HocneAHHe 288 koaobwx 6htob Ana KaApa PHY npopewHBaiorca 
aaTeM c noMOiAbio npopea<nBafOiA,ero wa6noHa Ana koaobom CKopoGTi-i 1/2, mo6bi nonynMTb 288 
KOAOBbix Swtob, KOiopbie oSecnennBaiOTca b kbap© PHY p.nn nocneAnero npocTpaHCTBSHHoro 
Kanana. 3tm nerbipe orAenbHbix KaApa PHY oGpaSaTbisaforea Aanee w nepeAatOTca Ha nerbipex 
ripoc'rpaHCTBeHHbix Kananax. npope>KMBaHne Ana cneAysoiAero oCmero KaApa PHY BbinonHseica 
aHanorviMHbiM o6pa30M. nepaaa cxewa o5pa6o™ Mower 8b!Tb peanw30BaH3 flPfl npoueccopow 
710b AaHHbix Ha cpnr.9A. 

Bo BTOpofi cxewe o6pa6orKH KOAiiposaHne w npopewnBaHi/ie Bbinonwaforca Ana napw 
noAAwanaaoHOB, KpoMe roro, koahpob3hhs h npope>KHBaHMe nosTopaKrrca no boom Bb(6paHHbiM 
npocTpaHCTBeHHbiM KaHanaw Ana !<a>t<Ao£i rsapbi noAAMana30HOB, 

cfwr.1 1C noKasbisasr 6noK-cxeMy, KOTOpaa unrnocrpMpyeT HPfl npoueccop 71 Od AaHHbix, 
KoropbiH peanw3yeT sropyso cxewy oopa6oTKt<i. KoAep 812 BbinonHaer CBepTOHHoe KOAnpoBaHMe 
co CKOpocTbio 1/2 6htob CKpewSnwpoBaHUPi n3 cKpewiSnepa 810. Ka^AOMV npocTpaHCTBQHHOMy 
KaHany Ha3HaH38Tca KonKpernaa cKopocib nepsAann, KOTopaa accou,wnpyeTCfl c kohkpsthom 
KOwiSnHaLinGM kgaobo£1 CKopocTM h cxeMbi MQ&yfmuvM, K8K noKaaano b Ta6nwqe 25. HyCTb b m 
o6o3HanaeT <mcno KOAOBbix 5htob na cn^son MO&ynnum p.m npocrpaHCTBeHHoro KaHana m 
(unw, 3KBHBaneHTH0, Hucno koaobwx 8«tob, nocbinaeMbfx na k8>kaom noAAwanaaoHe AaHHbix 
npocTpaHcraeHHoroKaHajia nfy, a r m o6o3Hanaer KOAOByK) CKopocTb, ncnonb3yeMyio a™ 
npocTpaHCTseHHoroKaHsna m. Zna^enm p,nx b x 38bmcmt ot pa3Mepa rpynnbi cnmanoB n,rm 
cxeMbi MOAynaqnM, ncnonbsyeMOM ppn npocTpaHCTBeHHoro Kanana m . B m8Cthoctm, }> =1, 2, 

4, 6 m 8 8PSK, QPSK, 16-QAM, 64-QAM m 256-QAM cooTBeTCTBeHHO. 

KoAep 812 noAaer hotok koaobwx Sutob co CKOpocTbio 1/2 Ha AewynbTunneKCop 81 8, 
KoropbiPi AeMynbTHnneKCupyeT npuH^Tbiw hotok koaobwx 6htob b nerbipe noAnoroKa a™ 
neibipex npocTpaHCTBeHHbix KananoB. fleMyribTMnrieKcupoBaHHe oGecne^nBaei HanpaBnenne 
nepBbix KOAOBbix 8htoe b Sycpep 813a a™ npocTpaHCTBeHHoro Kanaka 1 , cjieAyKJUinx <\b 2 r 7 
KOAOBbix Smtob - b oycpep 813b p,n» npocTpaHCTBeHHoro Kanana 2 v\ t.a. Ka>KAbiii 6ycbep 813 

npMHHMaeT 4b„r„ KOAOBbiX SUTOB Ka>KAb!M P33, K3K ASMy/lbTHnJieKCOp 818 npOXOAUT HOpOS BCO 

HOTbipe npocTpaHCTBeHHbix Kanana. Bee K3 4 KOAOBbix 6htob co CKOpocTbio 1/2 

noAaiOTca Ha Merbipe 6ycpspa 813a--813d a™ Ka>KAoro nepsiOAa. flewiynbTMnneKCop 818, t3khm 
oopasoM, npoxoA^T no boom nerbipeM nomu,mM Ana serbipex npocTpaHCTBeHHbix KaHanos Ana 
Ka>KAbix b^ ial KOAOBbix 6htos, hto asnaeTca Hwcnorvi KOAOBbix 6htob. KOTopbie woryT 6biTb 
nep8A3Hbi b nspe noAA^anaaoHOB c wcnonb30BaHM bm ecex neTbipex npocTpaHCTBeHHbix 
KaHanos. 

Koi'Aa i<a>KA 813 3anor!HeH 4b„r^ KOAOBbiivsH 6«TaMw Ana cooTBeTCTByiOLAero 

\ iriCTB6Hnoro K3.Ha.na ■■ OAOBbie 6wTbi 8 6ycpepe npopemisaiOTca, MTo6bi nonynnTb 
KOAOsyro CKopocTb Ana oToro npocTpaHCTBeHHoro KaHana. ilocKonbKy 4b n r m KOAOBbix 6mtob co 
CKOpocTbio 1/2 oxsaTbssafOT qenoe nucno nepitOAOB npope>KMBaHMa Ana Ka»Aoro 
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npope>KMBaKJUJ,ero Lua6xi0Ha, tohho KOAOBbix 5htob o6ecne>-i!/!BaK)TC?i nocne npope^MBaHun 
Ana Ka>KAoro npocrpaHCTBeHHoro i<anana m. 2b KOAOBbix 6ktob axis i<a>KAoro 
npocTpaHCTBGHHoro KaHaxia 33tgm pacnpeaejwiOTca (nepeMewaKrrca) no noAflnana30Haf»i 

flaHHhIX, 

B sapwaHTe ocyunedBneHun nepeivie^eHMe BbmoxiHseTCs? a™ Ka>KAoro npocrpaHCTBeHHoro 
KaHaxia b rpynnax H3 6 noAAwana30HQB oflHOBpeweHHO. KoAOBbie 5nxbi nocxie npopewMBaHwa 
a™ Ka>KAoro npocTpaHCTBeHHoro Kanana Moryr 6brrb npoHywepoBaHbi nocxieAOBarenbHo 
K8K c < , me i- 0, 1,2, .... Mower MMerbcsi cwemMK c„ w» Ka«Aoro npocrpaHCTBeHHoro Kanaka 
Axia riQACwexa io^aom rpynnu tis db KOAOBbix 6mtob. oOecneHGHHbix npopeauiBafOiAfuvi 6noi<OM 
Arm aioro npocTpaHCTBeHHoro KaHaxia. Hanpifwep, axis QPSK c b -2 CHer^MK 6yAex 
ycxanaBJiMBaxbcsi na c r/i =0 p,sm KOAOBbix 6mtob q, - c., , ooecneMeHHbix npope>KMBaioiAMM 
6noKOM, c„ =1 nocne KOAOBbix 6mtob c, 2 - c rs v, -,,n. SnaHGHwe C r _ cneTHMKa ax^ 
npocrpaHCTBeHHoro KaHaxia /^mowst Obixb BbipameHO kbk: 
C a! « jj./(6i> m ) J mod 8 . ypaBHemre (23 ) 

HxoSbi HamM noAA^anaaoH, Koxopowy H33H34aeTcs KOAOBbw 6nr c, , CHans/ia axis stoxo 
KOAOBoro 6nra HaxoAMTcn 6nTOBbiPi mha6kc cxieAyioiAUM o6pa30M: 
OHTOBMK HHAeKC= (i mod6) + 6 • C m . YpaBHCKHe (24) 

SUTOBblM MHA6KC 33T8M OTQSpawaeTCH B C00TB6TCTByK)IAHM nOAA^ai"ia30H C HCI"!Onb30BaH^eM 

Ta8x!HUM 29, 

flxia BbiLuenpwBeAeHHoro npwviepa nepsaa rpynna m 6 koaobwx outob % - cBflSbisaeTCs c 

6MTOBblMM MHAOKCaMU 0-5 CO OT 8 GTCT8GH HQ , BT'OpS?) rpynna M3 6 KOAOBblX 6htob e« - c, A T3IOKG 

CBHSbiBaercfi c SuTOBbiMki HHAeKcawiM 0-5 coo~Be~cTB8HHO. KoAOBbie 6nTb! q, m <■„ 6yAyr 
oxo6pa>KaxbCH b riOAA^anasoH -28, KOAOBbie Qmn c. h <" 7 SyAyx oroGpawaxbCH b noAAnanaaoH 
1 m t.a., K3K noKaaano b TaSxuiqe 29, DpocrpaHCTBeHHaa o6pa6oiKa MO>Kei aaiew 
HannHaTbCfi Ana aroPi nepsoPi rpynnbi m 6 hoaah anasoHOB. TpeibJi rpynna m 6 KOAOBbix 6mtob 
c„ - c„ (c c H =1 ) ceasbiaae rca c HHAeKcawn 6-11 cootbgtctbshho, a HeTBepTaa rpynna m 6 

KOAOBblX 8HT0B C|2 - £ 23 T3KJKS CBfl3blBaeTC3 C 6MT0Bb!MH HHASKCaMM 6-11 COOTBeTCTBGHHO. 

KoAOBbie owxb! «, ; m c 6yAyx OToSpaxoTbCH b noAAMana30H -25, KOflOBbie 6mtw c „ m c„ GyAyx 
OTo6pa>KaTbca b noAAwana30H 2 h t.a. fipocTpaHCTBGHHaa oopaSoTKa MO)KeT aaiGivi HaHMHaxbca 
Axsa 3Tofi cxiGAy!OLU,eM rpynnbi m 6 noAA^anasoHOB. 

Hucxio 6 b ypaBHGHMM (24) cneAyex roro cpaKia, mto nepewieweHne BbinoxiHSGxcs b 
rpynnax H3 ujgctm noAAnanaaoHOB. Onepaqna (mod 8) b ypasHGHtin (23) cneAyGx m roro 
0aKTa, hto MMeeTCfl socGMb nepGrvie^aioiAMxcH rpynn axis 48 noAA^ana30HOB AanHbix, 
HocKOxibKy Ha k3«<aom nepnoAe A.eMynbTMnxieKCop 816, noKa3aHHbm na cpnr,1 1C, Bbipa6aib!BaeT 
A0CT3T0HH0 KOAOBbix 6mtob, HTo6bi sano/iH^TbABa noAAnana30H3 p,rm k3>kaom liis-ipOKonoxiocHofi 

C06CTB6HH0ii MOAbi. BC6 24 nGpHOfla H806xOAMMbl, HT06bi 06SCnGHHTb 4SZ? KOAOBblX 5l1TQB 

Ana OAHoro cmmbojis MOPH axis Ka>KAoro npocrpaHCTBeHHoro KaHaxia. 

nepeMewehme b rpynnax m 6 noAAnana30HOB oflHOspeMeHHO Momer CHM3MTb saAep^KM 
o5pa6oTKn. B MacxHOCTM, npocTpsHCTBSHHas o6pa8oTKa mokgt HaHtiHarbc.^, koxab Ka>i<Aa?! 
rpynna m 6 noAA^anaaoHOB AOCTynna. 

B anbTepHaTHBHbix sapnaHTax ocyiAecreneHHfi nepeMe>KeHMe MoweT BbinoxiHfiTbca axis 
Ka>KAoro npocrpaHCTBeHHoro Kanana 3 rpynnax m N s noAA^anaaoHOB GAHOBpeMenno, me N 3 
MO>Ker 6biTb nK)6biwi u,exibiM hmcxiom (i-ianpuMGp, N„ mojkgt 6birb paeno 48 axis nepeMG>KGHMa 
no bcgm 48 noAAwanasoHaivi AaHHbix), 

VI. Kan«8poBK8 

Ana cucreMb! flBP HucxoAflUiay? m BoexoAasAan hmhmm cobmgctho ncnoxib3yK)T OAHy n ry H<e 
HacTOTHVK) nonocy b AynneKCHOM pgjkhmg c pa3AGnGHHGM no epewiGHw. B 3tom cnynae Me»Ay 
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KaHanbHbiMM OTKnw<aMM HMCxoAstMew n BOCxofl.aLuet / rwi-H/i c < ^ "paBmio. BbicoKaa 

CTeneHb Koppenaqnn . 3ra KoppenaqMa mq>k6t 6biTb ncnonb30Bana Ana ynpoinenn?! oqeHKH 
Kanaka h npocTpaHcrseHHOM o6pa6orKM. flxia cucreMbi flBP Ka i >h inanaaoH 
SecnposoAHOM jimhum mokst npeAnonaraTbca o6pa™f»ibiM, To ecTb ec.™ ///a; npeACTasriaGT 
MaTpwLiy KaHanbHbix otkhhkob m aHiei-irioii penseTKn A b aHieHHyio peLueiKy Bp,m 
noAA^anaaona ^ to o6paTMMbiw Kanan noApa3yM6BaeT s hto CBasb or peii-ie™ a k pemeTKe - B 
gaAaerca rpaHcno3HL^ew ff' k , ; , Koropaa npeAcrasnaer co6ow fr,-*; . 

Oah3ko OTKJ1MKH (ycnxieHne n cpaaa) qenefi nepeAaMM h npnewa b nymae Aocryna o6nhhq 
OTxinHaiOTca ot otkjiukob L^nefi nepeAaMM w npnewa b nonbsoBaTenbCKOivi repMMHane. MToGbi 
nawTn pa3nnHH8 b HacTQTHbix OTKJinKax i.\eneii nepeAaMn/npneMa b hvhkts Aociyna n 
nojibSOBaTenbCKOM TepMiwane v\ ynecTbSTO paanmm, Momer BbincnHarbca Kanw6p0BKa, M7o6bi 
Kanw6poBaHHbie otkjiukh HMCxoA^uiet-i v, BCCxoAaiAefi jimhmm moitim 6birb BbipaxeHbi b TepMiiHax 
Apyr Apyra. KorAa Menu nepeA3Mn/npneMa xannSpoBai-fbi n y-iTeHbi, wsMepeHwe p.m CAHoPi 
JiMHMM (k npHMepy, HHCxoAfltAew) mokst 6biTb wcnoJifo3GBaHO m» nonyneHHa ynpaanasotAiix 
BSKTopos A'la Apyroii ximhmh (k npwMepy, BoexoAaujeti). 

"3(pcpeKTWBHbie" KSHanbHbie otkhmkm i± dr (k) m J?,/*; HMCxoAamefi n BOCxoflfiiAeM nnHnw, 
KOTopbie BKHhonaiOT b ceoa OTKnMKM cocTBeTCTByicuj|Mx qenew nepeAann n npnewa b nyHKre 
AOdyna w nojibsoBareabCKOM TepMHHane, Moryr 6biTb BbspaweRbi k3k: 

H ypaBHCHiie (25) 

H !ip a) = S ap WI r a')T ot (A-) , AJM tef, 
W© ?V*J h JLpW yiBJimoTCJi AwafOHaribHbiMM waTpuMawM pa3iwepa jv, c 
co era ana K) L14 n m m Ana Koa/mneKCHbix KOScpcpiiL^neHTOB ycHneHwa, csR3am-ibiX c qenbio nepeAann v\ 
Menbfo npweiwa cootb8tctb8hho Ana a' ¥ anreHH b nyHKre Aociyna Ana noAAnanasona k, 
Tjk) h Rjk) aanaioTCfl AnaroHarfbHWMM Marpm^aMH pa3Mepa n« xn^ ccocTaBnaioiMUMM 
Ana KOMnneKCHbix Koacpcp^MMeHToa ycwieHi^a, caaaanHbix c uetibK) nepeAann w qenbio npneMa 
cooTBeTCTBeHHO Ana .v„, anreHH b nonbaosaTenbCKOM TepMnnane A^a noAA^anasoHa A; w 

iJ/A-,,) HenaeTca wiarpnuieii KaHaxibHwx otkhmkob pa3wepoM A'^x^v Ana HMCxoAaiAew ximhmh. 

KoM6nHnpya 3tm abb ypasneHna b Ha6ope (25) ypaBHeHnw, mo>kho noayamb cneAyfOU4ee 
cooTHOuueHne: 

n^m^^K^f , w» t*K, y paBHeHfie( 26) 

rae K,, (i) = I« W»« W « K af (A) ••• T^(k fU,. (A) . 

Jlesaa nacib ypasaeHna (26) npeACTaBnaer "mctmhho"' KannopoBaHHbiM KaHaribHbiiS otkjimk b 
socxoAaLiieJi jwhhh, a npasaa Hacvb npeAcraajiaer TpancnoaHqMiO "hctmhho" Kaan6poBaHHoro 
KaHanbHoro OTKawK.a s HucxoAau^ei-i jimhhm, FlpwivieHeHiie AnaroHanbHbix iviaipHq x , : - kt 
ff uf W A^a acpcpeKTMBHbix KananbHbix otkhukob HucxoAaiAe^ nnHMn m BoexoAaLuePi nnHMM 
C00TB8TCTBSHH0, K3K noKaaano b ypaBH6Hnn (26), no3Bonaer Bbipa3MTb Kann6posaHHbie 
KaHa/ibHbie otkjimkm Aaa HwcxoAaiAePi m socxoAaiMeM svmm Kai< rpaHcno3MM^« Apyr Apyra. 
flwaroHanbHaa MaipMqa K^ifc) pa3flepoM n v x^V Ana nyf-iKia Aociyna aBiiaeTca 

OTHOUjeHweM OTKfiMKa g^fk) npnewHon qenn k OTtcnuKy r^c*j nepeAaioiAePi qenw (t.g. 
Eapt ). r AS arc OTHOLueHMe Seperca Ha noanewieHTHOM ochobb. AnaaorHHHO 

AnaroHaabHaa wiarpnua f^fA-j pa3wepoM ^ xA T u; a™ norib30BaTenbCKoroTepMMHana 
asaaeTca OTHOiiieHneM OTicnuKa Rjk) npneMHOfi i4enn k OTKJii^Ky 'r_Jk) nepeAaioiAeM !4enn. 

MaipuLtb! k m Bi{JiK)HaK>T b ce6a SHaneHna, KOTopbie Moryr yHHTbisaTb 

pasanHna b i4ersax nepeAanw/npneMa b nynKTe Aocryna n nonbaoBaiefibCKOM TepMHHane. 3to 

33T6M HOSBOaUT Bbipa3HTb KBHaabHblM OTKJ1MK A^a OAHOM aMHUH H6pe3 K3H3abHblM OTKDMK A^a 
APyrOM J1MHMH, K3K nOK33aHO B ypaBH6HHH (26). 
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Mo>Ker 6biib BbinoriHeHa KannopOBKa, Hro6bi Haw™ MSTpuqb! Kj;k) w J£,,(k) . KaK 

npaBi-ino, wcTHHHbiw KaHanbHbiw otkdhk H(k) m OTfCHMKH qerw nepeAaHM/npneivia Hen3BecTHbi vt 
ne woryT ohiTh tohho win nerra ycTanoBneHN. Bf/secjo 3Toro mojkho oqeHWTb 3CpcpeKTMBHbie 
Kanaribi-ibie otkxwkm HMCxoAfliueM w BOCxoA^iMew ximhmm ii jk) h f[^.(k_> cootbstctbshho Ha 
ocHOBaHMM nunoT-oirHajiOB, nocnaHHbix no hk exGAa^ew m BOCxoA^iMew /imhhhm, ksk onucaHO 

HHX<6. OueHKM MSTpnq H JL/*) , KOTOpbie H33b!BaK ' I t UpOBOHHblMM 

Maipimawn ji fj ( -j w Ajk) , mo>kho 3aTeM BWAenwTb Ha ocHOBaHww oqeHOK Hjk) w 

H (k) KanajibHbsx otktsmkob HMCxoflsuiefi v. BoexoAsmeti nvtnwvi, k3k onucaHO Hn»<e MaTpni^bi 

if (k) M BitnKwaiOT Bee6a KoppeKTMpOBOHMbie KoacpcpuqneHTbi, Koropbie woryr 

yHMTbiBaib pa3nwHnn b uenax nepeAaHw/npweMa b nyHicre Aocrryna h nonb30saTenbCKOM 
repMMHane. 

"Kani.i6poBaHHb!e f ' KananbHbie otk/imkh HticxoAsiAeK h BoexoASLqeii hhhi/sh, Ha6niOAaeMbie 
nojib30BaTejnbCKi.iFv'i Tepivinnanoivi v\ nyHKTOM Aocryna cootbstctbshho, mo>khc Bbip33HTb iok: 
H^*)^*)^) , ;w *e*, H ypaBHeHHe(27) 

rfle B c J(k) n sanaiOTca BbtpaxeHwaMU "ncTUHHoro" Kann6poBaHHoro KaHanbHoro 

OTKnuica b ypaBHSHMM (26). KoM6nHnpyn Aea ypasHeHkis 8 Ha6ope (27) ypsBHeHwii c 
Mcnojib30BaHweM Bbipa>K8HMa b ypaBHennn (26), mcbkho noKa3aTb, hto K< li? ( k ) *>tLj(k) 

TOHHOCTbCOOTHOUieHlW X^k) ~H,J(k) 33BMCHT OT TQHHOCT!/! M3TpHI4 .(k) H Lt(k) 

KOTopa?i, b cbok) onepeAb, o6biHHO 3aBHCi.1T or KanecTsa oqenoK u_jk) h j| ^ KaHanbHbix 

OTKT1MKOB HUCXOAS^eti H BOCXOAf iAGH riMHMH, 

Kann6pc8!<a MOweT 6biib BbmojineHa c noMOiAbio pa3nHMHbix cxeM, ^ns hchoctw xime 
onncbiBaeTca KOHKpeTHas cxewa Ka/wSpoBKM. MTo6bi BbinonHHTb KanwGpOBKy, 
noxib30BareribCKMM repMUHan CHasafia noxiynaeT CHHxpOH«3aMHio n nacroTy nywKia Aocryna Ha 
0CH0B3HHM MSAKOBoro nnnoT-cnrHari3, nepeAanHoro no Kana/iy BCH. 3aTeM nonb3oeaTenbci<MM 
TepMMHan nocbinaeT coo6iqeHne no Kanany RACH, mtoSw HHnquHposaTb npoqeAV'py 
KariH6poBKM nyHKTOM AOCTyna. 3tb KaxinSpoBKa mokot Bbino/iHHTbca napannenbHO c 
perwcTpaqnew/ayreHTMCpwKanMeM. 

DocKonbKy nacTOTHbie otiowkm uienew nepeAaMn/npweMa b nyHicre Aocryna h 
nonb30BaTenbCKOM Tepwunane, ksk npaBurto, paBHOwepHwe no Sonbwefi nac™ nonocw, 
npeACTas.iiaKDiAeii i^Hiepec, paan^Mwa ycuneHna/c^asbi uenen nepeAann/npHewa mo>kho 
xapaKTepM30Barb ManbiM MucnoM noAAHana30HOB, KannSpoBKa BbinoriHaTbcsi a™ 4, 8, 

18, 48 vtnvt KaKoro-HHuyAb hhoto Hwcna noAA^anasoHOB, KOTOpbie mwkho KOHKpsTH3HpoB3Tb b 
coo6iAeHMii, nocnaHHOM A-ns HHHL|nnpOBaHMfl Kann6pOBK6i, Kann6pOBKa Moxer T3K>Ke 
BbinojiH^TbCfl Ann nw/iOTHbix noAA^ana30HOB. Kaxiw6poBOHHbfe nocrroHHHbie axi« 
noAA^anasoHOB, na KOTopbix Ka/iM6po3Ka He BbtnofiHseTC^ b hbhom bhab. sviopj^t SbiTb 
BbNwcneHbi HHTepnojiHUMOM Ha K3.nn6pOBaHHb!x noAA^anasonax. flxi« hchoctm Aanee 
npeAnonaraeTcn, hto xannGpoBKa BbinonHaercn asm scex noAAnanasoHOB AaHHbix. 

flna KanwOpoBKM nyHKT AOCTyna BbiAe.naeT nonb3033TenbCKOMy repMHHany aoct3tohho 
Bpeivienn b Kanane RCH, HToSbi nocnaTb nunoT-cnrHan MBxMBbix BoexoAa^ew jimhhh 
AOCTaTOHHofi A-nnTenbHOCTM nriK3C cooSLqeHne. flxiMTerfbHOcrb nunoT-cwrHana MBxMBwx 

BOCXOASLiiOPi J1MHMM M0>K6T 33BHCeTb OT HHCJia HOAAHanaSOHOS, no KOTOpbIM BbinOJIHfieTCn 

Kann6poBKa. HanpHwsep, 8 CMMaonoB F^OPH mo>i<8t 6b!Tb aoctstohho, ocjim Kanw6poBKa 
BbmonHaeTca ppn neTbipex noAAnanaaoHOB, a 6onbiiie (k upum \ ■ i mmboxiob MOPH wioryT 
6biTb Heo6xoAHMbi a™ 6onbujero nucna noAA"iana30HOB. flonHaa MOtAHoexb nepeAann o6b!MHO 
(puKCtiposaHa, T3K hto, ecnw nunoT-CHrHan MBxMBbix nepeAaeTca b wanoivi Hiicne 
noAAnanasoHoa, to Oonee BbscoKwe SHaneHna moiuhoctm nepeAann mokho ncnoribaoeaTb p,nn 
K3>KAoro M3 othx noAA^anasoHOB m OTHOtuoHMG C/Lil n,na i<a>KAoro noAA^anasoHa BbicoKoe. 
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HaoSopOT, ecrin nunoT-cwrHan MBxMBbix nepeflaeica b oonbiiiOM nucne noAA^anascHGB, to 
MenbLuwe 3HaneHna moimhocth nepeAaMM mo>kho ncnonb30BaTb /an* Ka:*Aoro noflflnanasoHa h 
OTHoaieHne C/UJ a™ Kawfloro noAA«ana30Ha CHUJKaercH. Ec™ C/lil Ka>KAoro noAA^anasoHa 
H8A0CT3T0MH0 EbicoKoe, to 6oiibLue CHMB0J103 MOPH mojkgt 6biTb nacnaHG Ana nunoT-ci^rHajia 
MBxMBbix m 6yA6T HHTerpnpoBaTbCs b npweiviHMKe Ana nonyneHHa 6onee BbieoKoro OTHOiueHna 
C/L3J atss noAA^anaaoHa. 

nanb30BaTejibCKi/M TepMWHaxi aamm nepeAaer na RCH nnnoT-cwrHan MBxMBbix, KOTopbifi 
HcnonbsyeTCfl nymaoM AOCTyna p.m BbiAerienna oueHKM acpcpSKTMBHoro KanarshHoro OTKriMKa 
fl ; BOCxoAam,eM jiuhum p,nn Ka>KAoro m noAA^anasoHOB AaHHbix. Qushkh KananbHbix 

otkjimkob BocxoAaiAeii jimhhh KBaHTysoTCH (HanpMMep. na 12-6i.iTOBbie KOMn/ieKCHbie 3HaHeHnn c 

CWHCpa3HOM ( 7 ) M KB8ApaTypHQH {Q } KOMHOHeHTaM!/!) M flOCbmaK3TCfl K nOJlbSOBaTejlbCKOMy 

TepMMHany. 

riojibsoBaTeiibCK^fi lepMUHan saione Bhiftenmj oqeHKy ii d „(k) 3cpcp8KTMBHQro KananbHoro 
O fKJiMKa hucxoa^lmsm jihhkh a™ Ka>KAoro H3 noAA^anasoHOB AaHHbix na ocHOBaHiw iimjiot- 
c^n-iarsa MBxMBbix, nocrtaHHoro Ha BCH. Ho noJiyHeHtif! scpepeKTHBHbix oiieHOK j| f K j v\ 

Hjjk) naHaribHbix otkjimkob BOCxoAaunen h mcxopfmijSM mnm flna scex noAfinana30HOB 
AaHHbix nojibsosa-rejibCKnii TepMMHan naxoAUT KOppeicn/ipoBGHHbie KoacpcpuqneHTbi K^fk ) M 

Kjk) Ana KaoKAoro M3 nOAAnana30HOB AaHHbix, KOTopwe noAfieaoT wcnonb30BaHnio nyHKTOM 
Aocryna n nonbaoBarenbCKUM TepMMHanoM oootb6tctb8h ho . Mower 6birb onpeAenen 

KOppeKTHpOBOSHblM BSKTOp k^(k) • BKTHOHMTb TOribKO AMarOHaribHblS 

sneMeHTw K v (k) , w mox&t 6bm> onpeAeneH KoppeKrupoBOHHbifi Bexrop £ f -j ( j , Hro6bi 
BKmoHHTbTonbKOAnaroHajibHbieaneMeHTbi ijk) - 

KoppeKTMpoBOHHbie K03Ct)4)Hi^eHTb! Moryr GbiTb BbiAeneHbi pasnwHHbiMM nyrawn, b tom 
HMcne BbNucneHweM OTHOweHMs uatp\A\\ m BbiHucneHMeM MCKO. 06a stmx cnocoSa 
BbiHiicneHna 6cnee hoapo6ho onucbiBasoTca hm>k8. TaioKe Moryr nenojib30BaThCH APyrwe 
cnoco6bi BbWHcnenwa, KOTOpbie bxoabt b 06-bewi hsoSpstshhsh. 

1 . BbiHUGiienne oi HGiueHMiFi ivia rpMu, 

HioObi HatiTM KoppeKiwpoBOMHbse Betaopbt i a (k) M k (k i • CHanana a^^ ica>i<Aoro 

noAA^ana30Ha AaHHbix npii saAaHHbix 34)c|)8KriiBHbix oqeHKax ii;^,^) w pf KaHa/ibHbix 

otkhmkob BOCxoAatAew m HncxoA«uj|e« mnvm BbiMncnaeTca Maipuqa C(k) pasiwepa ( *n v ) 
cneAyKJiAUM o6pa30M: 

C(k) = =*^ , AJia keK, YpaBneHHe (28) 

TA6 OTHOLUSHHe SepeTCS H3 n03J18MeHTHOfi OCHOB8. Ka>KAbtM SneWieHT C(k) MOK8T, T3KHM 

o6pa30M, BbiHMcnaTbca Kasc 

c, ,{k)J^^~- , a.™ i-fl ... NJ h J={1 ... N v ) , YpaBHeuHe (29) 

r A8 ^ ^ JiBnsieTca(v^)-M3neMeHTOM(cTpoKOMCTon6qoM) jj T , ^ ^ nsnjieTCs? 

(/^-TblM 3J16M6HT0M Ja^fitj , a ^iij aBTiaSTCS (^-TblM 3H8M6HT0M gfjfc^ . 

KoppeKTupoBOHHbiM BSKTOp fc^(k) A^a nyHKTS AOCTyna Aa^ee passu cpeAHeMy ot 
HopMnpoBaHHbixcrpoK c(k) . Ka>KAaa CTpOKa cfk) CHanana HopwiwpyeTca nyrewi 

UpOBaHU? 3» 30r j-13 J 6HT0 ' f i 5b!M 3J18M6HT0M B 3T0M CTP0K8. 

TaKnw o6pa30M, ecrtw c,(k) ^^ r , (k) .... c, N (k)\ aBnaeTca Atom crpoKofi C(k) , to 
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HOpMMpOBaHHafl CTpOKa £_.(k) M0)K6T 6bSTb Bbip3>K6H3 K3K! 

£,W = tc,, 1 W/^(i) - c^W/c^*) ... c^OD/c, ,,(*)] . VpaBHenne (30) 

Cpeflnee HopwupoBaHHbix ctpok asnaerca TorAa cyMMOw HopMnpoBaHHbix crpOK, 
noAeneHHOM na , hto mo>kho Bbipa3HTb ksk: 

M*) = ^|£.(*) . AJia JfceJT. ypaBHeHKe(31) 

Bc/ieACTBHe hopmhpobkm nepsbiw anewieHT | aBjrjyferca eflWHUMew. 

KoppeKTHpOBOMHbiti bsktop £ , j r ; Ana nojibaoBaTeiibCKoro repMUHana paean cpeAHeiwy or 

^HsepcuM HOpwiMp08aHHbixcTon6qo8 aft.) ./TbiM CTonSeM Q'A) HopMHpyeica nepsbiw nyreM 
MaciiiTa6npoBaHHH Kaa<Aoro aneMenra b cronoue/TbiM anewieHTOM seKiopa £ j , KOTopbiiS 

o6o3HaHaeTCfl ksk . Tskhm o6pa30M, 

ecnn c , (*) = [c, f ( 7v.) . . . c N , (tyf aBnaerca /twm ctoj-ioliom c/a; , to HopMwpoBaHHbiM 

CTGj-i6eL! jl mokbt 6biTb Bbipa^en Kas<: 

L^M*)'***/*) - «•.„,(*)/*»,,,<*) ... c^W/K^mf .ypaBHBHee (32) 
CpeflHee ox MHBepcufi HopwinposanHbix ctojiOljob aBnaeTca tofas cyMwiofi nHsepcuw A'„ 

HOpMMpOBaHHblX CTPOK, nOASneHNOM H3 N m , MTO MO>KHO Bbip33MTb K3K: 

l«(*) = -~~-Zt~77T *™ ypasHeime (33) 

rp,B HHBepcun ^ (k) or HopMnposaHHbix gtojiSmob BbinorsHsercsi noaneMeHTHO. 
2 . BbiMncneHHe MCKQ 

flna BbiHucneHwyi MCKO KoppeKTi-tpoeoMMbie KOOCpcpniitieHTb! k o j"k) M BbiflenaiOTCfl 

H3 SCpCpgKTMBHblX OqeHOK Hath) IA |jr Jfr) KaH3i1bHblX OTKJ1HKQB BOCXOASU-ieK H HUCXOflHIl^eM 

nMHMfi, T3K hto cpeAHeKBaApaTMHHaa ouwGKa (CKO) (MSE) we>KAy Karm6poBam-ibiM KanaobMbiM 

OTKJ1MKOM HMCXOA3LHei4 flMHKH M Ka/HlGpOBSHHblM K3H3XlbHb!M OTKJ1HKOM B0CX0AHIA6M JIMHWH 

MHHMMwanpyeTca. 3to ycnoBwe mo/Khq Bbipasmb ksk; 
ffiin |GH ao (fc)K l> (ifc)> r -C&^(t^ l (*;))| J , ahs JteiT, YpaBHemie (34) 

KOTopoe mowho xaioK.e aanncarb ksk: 

min |K ap (^)il«™i UF (rjK af a)| 2 , mm keK, 

rp<e K, J (k) ~k (k) > nocKOJib«y ^ ^ nsnaeTcai fluaroHaxifaHoii MaTpmjew. 

flra ypasHGHMe (34) HMeeT Mecro orpaHMHCHne, comacHO Koropowy Bep,yu\wiA aneweHT 
k (k) ycTaHaBJiMBaeTCfl Ha eflMHMqy (T.e. j 00 (A) =1). Ee3 3Toro orpaHMneHtia 6yAeT 
nojiyneHO rpuBkiaxibHoe peiueHne co Bceuti a/feweHTaMM MarpMLi /&} w i. UJ ftj 

ycTaHOBneHHbiMM Ha Hynb. B ypaBHenwn (34) warpuqa ¥(k) noxiynaeTca ksk 
r^A ,) = K v (k)H dH r (k)-H (k)K^(k) • KsaApar a6coriK>THoro zvanQHvm nonyMaerca sarew 
Ana Ka>KAOM m n v .n kI cocnraBnaroiJUMx MaTpMi^bi ¥(k) . CpeflHeKBaflparnHHaa otiin6Ka (wnw 
KsaApax olum6km, nocKOJibKy AeneHHe Ha A'^ .a'„, onycKaeica) pasna xorAa cyMMe scex -N uf 

KBaApaTHbixsHaHeHnS. 

BbiHucneHne MCKO BbsnoxiHaerca Ana sa^oro HaaHaneHHoro noAAnana30Ha, HTo6bi 
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nojiymiTb KoppeKTupoBOHHbie K03(|3c|3HLiMeHTb! ^ n jr,/*; ,qna noflflwanaaoHa. 

BbmncneHne MCKO Ana OAHoro noAA^ana30Ha onucbiBaeTca mme. Rnn npocioibi mhabkc * 
noAflnana30Ha onycKaeica b HiMecjieAyfOiAeM on^caHn^. TasoKe a™ npocroTbi ajiewseHTbi 
oqeHKM uj(k) HwcxoAsiMeM jimhmm o6o3HasaiOTCfl kbk {«a.j} ( sneiweHTbi omshkm H jk) 

BOCxoAaiAe^ jiuhmm o6o3HaH8iOTca K3K }, A^aroHanbHbie anewies-™ Marpwqbi j| 

ooo3HaH3K)Tca k3k{ r }, a AnaroHanbHwe aneiweHTb! MaTpnqbi i;^ o6o3HaHaiOTCfl Kan }, 

TAG ^{1 ,., A% } M -*={1 ... N.J. 

CpeAHeKBaApaTi.i i -iHa?i oi±ii.i5Ka Mo>KeT Sbitb neperwcana m ypaBnenm (34) cnep,yK>\u,HM 



o6pa30w: 



VpaBHCHMC (35) 



BHOBb MMeeT Mecro orpaHtweHwe =1 Mi-H^wa bf-eH,.^^ l hso mo>k8t 

SbiTb no/iyMeHa B3HTM6M MacTt-iMHbix ripoHSBCAHbix or ypaBHeHns (35) no uw vvi ycranoBKofi 
3thx nacTHMHbix npo^3BOAHbix na Hynb. PeaynbTaTasvin sthx onepauwPi sBnaiOTCH cneAyroimie 
na6opbi ypaBHeni/w: 

-ty^' 0 ^ 0 ,forie{2 ... h ypaBHerae (36a) 

Y»( a v u , "tyO ' & » = 0 » for i e - > ■ YpasHeHHe (36b) 

B ypasneHiw (36a) </i=1 , TaK mto A-na arorc cnynaa ner nacrHOM npow3BOAHOii h hhaskc i 
nawieHseicji ot 2 ao n v . 

Ha6op M3 ( .v« + ,v„, -1) ypaBHeHi^fi b Ha6ope ypaBneHi/w (36a) h (38b) Mower SbiTb 6onee 
TpaAHMHOHHO BbipaweH s MarpimHofi cjsopwe GfteAyfOinwM o6pa30M: 
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Marpuqa 4 BKriKwaer b ce5a +A'„, -1) crpOK, npnneM nepBbie n v -1 crpoK 

cooTB6TCTByK3T N af -1 ypaBHeHMAM H3 Ha5opa (36a) ypaBHeHMfi, a nocxneAHHe N m ctpok 
cooTBeTCTByKJT N j; ypaBHeHMfliu M3 Ha6opa (36b) ypasHeHnPi. B MacmQCTn. nepsan ci poKa 
MaTpMMbi A reHepupyerca m Ha6opa (38a) ypaBHewuM npw f=2, BTopas crpoKa reHepupyercs 
npn - =3, m T.fl, n v -a cTpona MaipnL(bi A reHepupyeTCR m na6opa (36b) ypaBHeHMK npn /=1 , v\ 
T.fl., a nocneAH«fl CTpoKa renepupyeTca npn /=^. KaKnoKaaaHO Bbiwe, cx>craBriHiomne 
MaxpuLfbi d m cocTaBrifitoLu.iie BeKropa j iwioryrGbrrb nanyMeHb! na ocHOBankin cocTaBJisnounnx 
MaTpwi4 M J/ _ . 

KoppSKTMpOBOHHbie K03CpCfcl/!L(l/ieHTbl BKfifOHQIOTCfi B BSKTQp y , KOTOpbM ivIOKHO nOriyHMTb K3K[ 

y = A~'z . ypaBHeiffie (38) 

PeayjibTaiaMM BbiHucneHun MCKO HBrmsoTca KoppeKTHpoBOHHbie MaipuLibi i_ w i„ ( 

KOTOpbie MMHMMM3MpyK)T CpeAHeK3aAPa THHHy(0 0!iJH6Ky B Ka/1M6pOBaHHbiX KaH3J1bHb(X OTKHUKaX 

Hi^icxoAniAe^ n BocxoA^iAeii nwHMfi, k3k noKaaaHO b ypaBHeHnn (34), FlocKonbKy MaipnL|bi £ n 
*„, nonyMSHbi Ha ochobshmm 0146HOK A* n KaHanbHbix otkjtmkob BOCxoAfliMeM u 

HUCXOAaiASM nWHMfs, KaMeCTBO KOppeKTMpOBCHHbiX WtaTpWU K M K.j , T3KMM 06p330M. 3aBMCMT 

ot KanecTBa KananbHbix oqeHOK j? A n £ ^ . nunoT-curHan MBxMBbix mokst ycpeAHSTbcs b 

npnewi-inKe, HTo6bi nony4HTb 6onee TOHHbie cushkm Ana h a n ^ , 

KoppeKTupoBOMHbie MaTpnL(bi jf w i a . , noryHeHHbie Ha ocHOBaHMM BbfHwcrfeHMs MCKO, b 

o6iu;eM nynuje, new KoppeKTMpOBOiHbie warp^qbi, nonyneHHbie Ha ocHOBank!M BbwucneHS'ifli 
OTHOLU6HM.53 warps-iLi. 3to ocooeHHO npasnjibHO, KorAa HeKoropbie us scaHanbHbix 
KoacpcpiiqueHTOB ycuneHHs Manw w M3MepeHHbiii wyw mo^ot cmibHo yxyAwnTb KanaribHbie 
KoacpcpMMweHTbi ycmenm. 

3. riocneA.ywui.ee Bbim-scneHMe 

flapa KOppeKTMpOBOMHbiX B6KT0P0B £ /£ ; it fa ffc\ M0>K6T 6blTb Ha^ABHa A^51 Ka^<AOrO M3 

noAA^anaaoHos AaHHbix. riocKOiibKy CMe>KHbie noAAwana30Hbi sepoaiHee scero 
Koppe^nposaHbi, BbNMCJieHne mo>kho ynpociMTb. Hanp«Eviep, BbiHMC/ieHne mo>kho BbinorsHWb 
Ana Ka»Aoro n~Horo noAA^anaaoHa srviecTO K3>KAoro noAA^ana30Ha, rAe " mojkst 6b!Tb HafiAeno 
nepea 0)KMAaeMbiPi OTKiiHK qensM nepeAaHM/npweMa. Ecjim KaJin6poBKa BbmonhmeTca pj\n Menee 
h6m Bcex noAAnanaaoHoa ASHHbix it nunoT-CMmanoB, to KoppeKrnpoBOMHbie K03cpcpnqMeHTbi 
Ann "HeKanii6pOBaHHbix" noAA^ana30HOB MoryT 6biTb nonyMeHbi MHTepnonaqHew 
KoppeKTi/ipoBO'-iHbsx KoacpcpML^eHTOB, nonyneHHbix Ans "Ka.nM6poBaHHbix" noflAnana30HOB. 

Pasj'snHHbie MHbi.e cxeMbi Kann6poBKM woryTTaioKe ncnorib30BarbCH Ana BbtfleneHMH 
KoppeKTupoBOHHbtx BGKTOpOB ^ f^) it ^ ^k) Ana nyHKTa AOGTyna n nojibaoBaieiibCKoro 

repMMHaiia cootbstctbshho. Oah3ko onucaHHas Bbsuje cxewa no3Bonaer nonyHWTb 
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"coBMecTMMbse" ko p p 6 ktii p o 3 o h h b 1 8 BSKTOpbi fljia nynicra flocTyna, Korfla Karfn6poBKa 
BbinonHneTCfi paariMHHbiWin ncnb30BaTer!bCKHiVin TepMMHa/iaMM. 

flocne TaKoro noJiyneHUH nojibaoBarejibCKufi lepiwuHan nocwjiaeT KoppeKinpoBOHHbie 
BeKTOpbi £ p,n% bcgx noAAnanasoHOB AaHHbix H333A b nyHKi Aocryna, Ecrw nyrncT 

Aociyna ywe OTKa™6poBaH (k npwwiepy, APy™^ nojibaosaTexibCKMiviM repMUHanaMH), to 

TeKyili,Me KOppeKTMpOBOHHbie B6KT0pbl 06HOBJlfiiOTC£ BHOBb npMHHTbiMM KOppeKTI/fpOBOHHbiMM 

BeKTopaMH. TaKMM o6pa30M, ecnw nyHKTAOcryna wcnojib3yeT KoppeKTwpoBOHHbie BeKTOpbi 
£ f 4 : Aria nepeAanw ni/inoT-airHan MBxMBbix, m KOTOporo nonbsoBaTenbCKHK repwiMHan 

H3X0AHT HOBbie KOppeKTHpOBO^Hbie BeKTOpbi £ y£j , T0TA3 06H0BJ16HHbi8 K0pp6KTHp0B0MHbi6 

BeKTopu aBnasoTCfi npoMSBOASHHeM TeKyu4ero w HOBoro KoppeKT^poBc-iHbix seKTopoB, T.e. 

fc. f/< , =fe -i. ,/7i) ' r Ae nepeMHO>KeHne ocym.ecTBnaeTCf? Ha noaneweHTHOw ocnoee. 

06HOBneHHbie KOPpeKTHpOBOMHbie B8KT0pb! £ MOrVT 3aT6M HCnOJlb30BaTbCH nyHKTOM 

AOCTyna ao rex nop, riOKa ohm ho Ovavt cnosa oOHOBfieHbi, 

Kopp8KTMpOBO'-IHbie BSKTOpbi ^ ^/fj M £ jfjfc) MOryT 6b!Tb nOJiyneHbl TQM )K6 CaMbIM WJ1M 

nHbiMn nonb30BaTenbCKMMM TepMHHanaMH. B oahom sapwaHTe ocymecTB/ieHun oOHCBJieHHbie 
KoppeKiHpoBO'HHbie BeKropbi onpeAejiaiOTCH K3K k^i'k) ~k^ x (k) -U^(k) ' r«e nepeMHOJKeHiie 

ocyujecTBJiaeTca Ha noanewieHTHOK ocnoBe. B Apyf'ow BapnaH?e ocyLAeciBneHns o6HOBJieHHbie 
KoppeKTupoBOHHbie BOKiopbi wtoryr 8bir b anpeAe/seHb! noBiopi-io 

K8K k i(k) ~k„„,(k) -k^apifk ) ' r A e « «Bnaerc« KoacpcpuqweHTOM, wcnonb3yeMbiM ajw 
oGsciieHeHMa BSBSLUSHHoro ycpeAHennH (T.e, Q<«<1). Ec/im o6ho3jt8hmh Kanw6poBKn HenacTbi, 
vo cx, 6nn3Kkifi KeflMHMLje, MO)KeT o66cn©MM8aTb iiyHiuMM peaynbTaT. Eonw o6hobj-!8H!<is 
Kajin6poBKM Macrbi, ho 3aLuyivmeHbi, ro nymuuM 6yAeM ivieHbwee SHanenne Ann a- 06HOB.neHHbie 
KoppeKrupOBOMHbie Befaopbi | _ ( . ^ Moryr 33T6M ^criOj"ib30Barbc« nyHKTOM Aociyna ao rex 

nop, noKa ohh ne SyAV'T CHOsa oSHOsneHbi. 

HyHKi Aocryna v\ nojibaoBaienbCKufi repMMHan Mcnonbsywr eBGif cooTBercTByiomne 

KOppeKTMpOBOHi-lbie BGKTOpbl k,,(k) M k . (k) WTVA COOTB6TCTBytOU4M8 K0pp8KTHp0B0HHbie 

MaTpwijbi g m Kjk) K , HTo6bi r < i im rib sp©A tt^a-c/i kuk 

onwcano h\ams. KaniiGposannbie Kawanbi HucxoAamew v\ bocxoa^ mePi tmwa\a> Koxopbie 
Ha6iiK)Aa(0T nojib30BaTe^bCKMM TepMUHan ti nyHKT Aocryna, noKasaHbi b ypaBHeHHH (27). 
VII. npocTpaHCTBSHHaa o6pa6oTKa 

npoGTpaHCiBSHHa^ o6pa6oTKa b nyHKre Aocxyna v\ nonb30BaTeribCKOM repMMHane mokst 
6birb ynpoiAena p,nn CHcrewb! fl,BP nocne roro, Kan BbinonneHa KanwSpoBKa, Hxo6bi BbHucns^ib 
paanmwe b qenax nepeAa^w/npweMa. KaKOTMeneHO Bbtiue, Ka/in6poBaHHbifi KanajibMbiM otiuihk 
HucxoA^iiieii nwHMM paeeH H^k) --H^k) g . Ka^M6poBOHHbii-i KananbHbifi otkjimk 

BoexoA^Lueii nwHMM pasen H m (k) =H v (k) K*(k) t (\)y . 

1. HpocTpaHCTBeHHa« o5pa6orKa BocxoA«tMe^i swmm 

fleKOMno3Mi4nn no cwHrynspHbiM 3HaMeHwaM MaTpMMbi K^W ha 'v » i aHarfbHbix 

OTKJ1HKOB BOCXOA^LAeM I3HHMH M0JK8T SblTb Bbipa>KeHa K3K! 

H^(it) = U 3i> {^)S(^)V^ (I-) , sjih kg K , YpaBHeime (39) 

rAe p^C*; aBJiaeTca oahhuhhom MaTpwqeM paswepa ) neawx co6cTseHHbix 

BSKTOpOB H^ffc; ; 

AnaronanbHOM MaTpHqefi pasMepa x-^ f )cMHryjiapHbiX3Ha , -ieHMM K c J k ) ; w 
f^/fcj ABn«eTca eAMHMHHOM MaTpMi^eti pa3Mepa (x u x^ r ) npaswx co6cTseHHbix seicropoB 
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CooTB6TCTBeHno AeKOMno3nuna no awry napubiM 3HaH6HiiflM Maxpuqb! H_ c jk) 
KannGpOBaHHWx KananbHbsx otk.i™kob BOCxop,nu\evt hmhum mo>k6t 6b!Tb Bbipa>KeHa mx: 
fl^(*) = v;<*)S(*}!£,<*) , .ujm keK. ypaBnewHe (40) 

Maipnqbi v\ t Ck) !/| u\„(k) flBJiniOTca TaioKe MaTpuMawn neBbix n npaBbix coScTBeHHbix 

B6KT0p0B CQ0TB8TCTB8HH0, H r ^(k) . KaK nOK33aHO B ypaBHeHMHX (39) M (40) M OCHOBaHO H3 

BbimenpuBefleHHOM onacai-fHtf , MaTp^bi neBbsx m npaabix co6crBeHKbix aeKropoB p,ns\ oahom 
jimhmm sBrarorcs KOwnneKCHO conpa^eHHbsMn MaTpHqaMM npasbix m neBbix coOcTBenHbix 
BeKTopoBCOOTaeTCTBeHHOAriHAPyroPiriMHtiM.MaTpi.iqbi y t fk) < V\(k) > V 1 . (k) M 

8BJ1HI0TC8 pa3nW»HHbiMM CpOpMaMU MSTpML)bi y , 3 MaxpnUb! £/ • If" (k) • IJ T (k) W 

U s (k) aajwiOTcs TaioKe pa3nt-iHHhiMn cpopwaMM waTpnubi jy rk) ■ fln« npocroTbi ccbmica Ha 

MaTpHL|bi u (fc ) H y ; B HM>K8CfieAyK)iAeM OflMCaHMM M0>K8T T3SOK8 OTHOCMTbCfl K t1X 

pa3JiM4HbiM nHbiw (popMaw. Marpnub: u ,(k) w V (k) ncnoiib3yK>TCH nyHKTOM Aocryria n 

nonb30BaTenbCKMM TepMMHanoM cooTseicTBeHHo Ana npocTpaHCTBSHHOw o6pa6orKn n 
o5o3HaHaK)Tca k3k raKOBbie cbommm noAcrpoHHUMM mha&kc3mm. Co6ciBeHHbie seicropb! ^acio 

T310K8 Ha3blB3H3TCa "ynpaBnHKDlAMMH" BBKTOpaMM. 

□onbsoBaTenbcmni xepMUHan mokst ousHHBaxb Kann6poBaHHb!e KaHaxibHbie otktimkh 
HucxoA^iASfi rswHMM Ha ocHoeaHnn nm hot-cm man a MBxMBwx, nocnaHHoro nyHKrow Aocryna. 
no/ib30BaTenbCKHM TepwuHan mo>kgt 3areM BbinonHaTb AeKOMno3ni4HK> no CMHrynapHbiM 
3na , -ieHHflivi oqeHKH H_ tjk (k) Kann6poBaHHbtx KananbHbix otkjiukcb hmcxoaaiaqm nmm 
Ana A'g K, HTo6bi nonyHHTb A^aroHanbHyK) MaTpwqy fy^- ; n waipuqy ^\ rtesbix 

C06CTB8HHbiX BSKTOpOB H cdn (k ) ■ Ae«0Mn03MUMfl HO CMHrynflpHbIM 3H3H6HM51M M0>K6T 8blTb 

3aA8Ha K8K H cdh (k) ~v" (k)t(k ) {/- r ^ j , we cuMBon (" A ") HSfl iojkaow wiaTpnneii 

yKasbisaeT, hto sto oqeHKa AewcTBtfTenbHow MarpnL|bi. 

AHanormHO nyHKT Aocryna mo>kst 0L|eHHB3Tb Kann6poBaHHbiG KananbHwe otkhmkm 
BOCxoA^LLiefi jthhhh Ha ocHOsaHwn rumoT-oirHana MBxMBbix, noanaHHoro nonbsoeaTeribCKHM 
TepMMHariOM. nyHKTAOcryna mcok©t 33Tew Bbino,nH3TbAeKOMno3!iuwfo no cnHrynnpHbiM 
SHaHeHUfiivi flriH ombhkh jj /%) KannGpOBaHHbix KaHaiibHbixorKii^KOB BOCxoA^tAewi'WHMn 

Ana kcK !-iTo6bi nonyMMTb AiiaroHanbHyio MaTpwqy y/^ ) w waTp^iry f - r neBbix 

C08CTB8HHbiX BSKTOpOB fj ^ . 3Ta AeKOMnOSMMMfl nO CMHrynflpHblM 3HaneHH3M M0>K8T 6blTb 

3aflaHa KaK t^fi-j = o e? (k) m) €,(v ■ 

Maipuqa F Jk ) paswepa (w„,x^,,) mokst 6biTb orspeAexieina k3k; 

E^(fc) = i Bt Wl,(*), AJM keK, ypaBneHMe (41) 

riojibsoBaTe/ibCKHM rep mm Han ; KorAa oh 3KTMB6H, noAAep>i - 1 L vwiAyK) oueHKy 

Kann6poBaHHoro KaHana A^{k) HwcxoAsiMew /imhum h MaTpwi4bi neBbix co6cTBeHHbix 

B6KT0P0B fl^fi; , KOTOpbie MCTOnb3yK5TC» flfifl oShOBDSHMSI MSTpntJlbi F_ u ,(k) - 

nonb30BaTejibCKnii xepwuHan ncnonbsyeT MaTp^qy F.. t (k) Ana npocrpancTBeHHoii 
o6pa6oTKM Ana pe>KMM0B ynpasneHwa ny^ow -a npocrpaHCTBeHHoro MynbTMnneKCMpOBaHnn. flna 
pe>KMMa npocrpaHCTBeHHoro MynbTMnneKCwpoBaHMH seKiop v : . • 4 ; nepeAa^w Ana Ka^Aoro 

n0AAM3i"l33GHa M0>I<8T 6b!Tb Bbipa>l<8H K3K: 

x«p (A) - F. (Jb)s^ (k ) , AJia * g A' , YpaBHCHHe (42) 
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FAe aBnaexcyi seKTopoM AaHHbix, ecAepwaiAUM aq A'„ cumbojiob, noA-newaiqux 

nepeAane Ha /y co5crB8HHbix pemis/iax noAA"ana30Ha % 

FJk) 33MeH?f6T vfk) b ypaBHSHMw (15), a MactuTa6wpoBaHne cumana, nocpeflCTBOM G{k ■ 
am peaxw3auMki MHBepcun KananoB p,n?i npocTOTbi onycKaeica b ypaeneHkin (42); n 
x^(k) HBnaeTCfl seKTopowi nepeAa^w Ana B0CX0AHiJj,eii "mhum Ana noAA^anasoHa 

B nywcre Aocxyna npwHarbiM bgktop r u /ki a™ nepeAann BOCxoA«meS jiuhmm mo«ho 
Bbipa3MTb kbk: 

E»p (*) = S 8P (*) +n^(jt) , /Via J: € JC , 

- Hop (*)£„ (*)£„ (£)s ap (*) + (A) 

= 3^ (*)£«(*)$,,(*) ypaBHCHMe (43) 

= y„ (mm! (m M (k) + n, (*) 

= H, p <fc)Z(fc)s^(*) +n,(t) 

rAe r„/*j ABnaeTCfl npwHHTbiw bsktopom aha noAflnana30Ha k mcKOf\9\n\m jihhmm; m 
«./*■• sBxiaeTCs aAA^fUBHbiM 5enbiM rayccoBCKMM ujywiOM (AEf"LLi) Afis noAA^anaaoHa A . 
ypaBHes-ine (43) ncnonbayeT cneAytOiA^e cooTHOUjeHMfl: 

H,Jk)E.Jk) = H c ^(k)^H c ^(k) "H^/k) = U qp (k) W) ■ KaK noKaaaHO b 

ypasHSHnn (43), b nyHKTe Aocryna npwHBTaa nepeAana BocxoAaiusii nvmm npeo6pa3yercH 
nocpeACTBOM: ^ , hto sBJi^erca Marp^qe^ f/ nesbix co6cTBenHbix BeKiopOB 

, MacLUTa6npoBaHHOw AnaroHaribHOM warpuMeii fy/. o cw-iryxiHpHbix bbximhwh. 

nonb30BaTenbCKnfi TepivwHan nepeAaer ynpasnseMbifi aianon no socxoAsinew huhmh c 
ncnojib30BaHneM Marpnu|bi F ut (k) . V'npaBfifieMbifi araiiOH «BJifieic« nepeAa^ew rwiOT-oimana 
Ha oahom LunpoKonoxiocHOM co6cTseHHOM mqas c ncnojibsoBaHtieM ynpaB/ieHMH xiynoM mjih 
cpopMnpoBaHMPi nyna, m oonee noApoono onucaH hh>ks. B nyHKTe AOCTyna npuHHTbifi 
ynpasnseMbiw aianon BOcxoA^iAefi nmm (b OTcyrcTBwe ujyMa) npn6rw3HTeribH0 paseH ^ ^ } 

fy^; . riyHKT AOCTyna mokbt 33T6M nonyniiTb oueHKy bahhhhhom Maipnqbi ^ ^ ^ u 

AHaronanbHOM wa-pHLibi fy£) HaocHQBaHMi/iynpaBraeMoroarancHa, necjiaw-ioro 

nonbsoBaTenbCKMM TepMMHanowi. Paanw-tHbie MeroAbi oqenxw MOryT HcnoribsosaTbc?! p,na 
nonyMeHHJi oqenKw samhmhhom h AnaroHanbHofi MaTpni^. 

B oahom BapManre ocyiAecrBneHns, n ro6bi nony^nTb oi^eHKy f - f ^ ( , npwHflTbifi eeKiop 

r(k\ A-na ynpaBJiaeworo sianoHa A^a noAA^anaaoHa k mnpOKononocHOM co5cT8eHHOw MOAbi m 
cna'-iana ywHO-Kaercp na KOMnnsKCHO conpa>KeHHoe ot CMMBona nunoT-cwrHaria MOPM, 
nocnaHHoro b KanecTse ynpaBrifleMoro aranoHa. reHepupoeaHne ynpaBnaeMoro aTanona m 
ct-sMBOJia FiMJiOT-curHaxia MOPH 6o;iee noApo6HO onucaHO hycmq. PeayjribraT saiew 
MHTerpupyeTcn no MHcexecTBy npMH?iTb!x ynpasnaewibix arariOHHbix CMMBonoe fljin Ka^oii 
LunpoKononocHoii co6cTBeHHofi MOAbi, HToSbf nonyMiiTbOMeHKy iij'k) ®rr(k) , KOiopas 
MacLura6MpyeTca jieBWM co6cTseHHbiM seicropoM j| ^ \ AJ'ia ujupoKononocHoPi co6cTBeHHOM 

MOAbi m. HoGKoribKy co6cTBeHHbie seKiopbs s^wieKST eAHHi'!HHyK> woiiiHOCTb, aiHrynffpHbie 
SHaneHt'!?! (unw ajk) ) b j^/^j MoryT 6birb oueHeHbi Ha ocHOsaHnn npuHSTOw molmhoctm 

ynpaBnaeworo arariOHa, Koropyto mowho M3Mepwrb a"s Ka>KAoro noAAnana30Ha iox^om 



RU 2 335 852 C2 



LUHpOKOriOilOCHOfi C06CTB6HHOii MOflbi. 

B APyroM sapnanre ocytAecTBneHHa HcnonbsyeTca merop, MCKO, Hro6bi nojiynnTb oqeHKy 
u m (k) Ha 0CH0B8HMH npwHHTOfO B@KT0p3 r r (k) Af»» ynpaBnaeMoro 3Ta/10Ha. 

YnpasraeMbifi aranon woweT 6biTb nepeA3H flna oahom uunpoKononocHOM coocTBenHQw iviOAbi 

B nK>60M 33A3HH0M CMMBOflbHOM nepHOAe H, B CBOtO 0H6p8Ab, MQM&T HCnO/lb30B3TbCa Pfl9\ 

noxiyseHna oi46hkh oahofg co6cTBGHHoro Benropa Aiia KaacAora noAAnana30Ha 3tom 
LunpoKononocHOi* coocrseHHOM moaw. Tskmm o6pa30M, npweMHWK cnoco6eH nonyMHTb oqeHicy 
OAHoro co6cTeeHHoro seKropa b oakhmmhok MaTpwue A^a nso6oro saASHHoro CMMsonbHoro 
nepnoAa- HocKoribKy oqeHKn MHQwecTsa co6crBeHHb!x bbkeopob a™ sa^ huh how MaTpMUb! 
nojiy-iawTca no pa3HbiM CMMBonbi-ibiM nepnoAaM k K3-3a ujyivia n APyrux hctohhukqb yxyAmeHMa 
b Tpacce nepeAann, oneHenHbie co5cTBeHHbie BeKropb! A"a oakhmmhom MaTpnujb!, BeposTno, ne 
opioroHafibHbi. Ecnn OLieHeHHwe co6cTBeHHbie seicropbi nocne aroro ncnonbaysoTca a™ 
npocTpaHCVBeHHCM o6pa8oi~Kn nepeAanf! AaHHbsx b Apyf'OM jimhmm, vo nioGbie olumGkm b 
opxoroHaiibHoc™ b aik!x oqeHeHHbix co6cTBeHHbix seKiopax npwBeAyr k nepeKpecTHbiM 
noMexaM n,nn co6cTBeHHbix aeKTopos, hto mtokst yxyALUMTb cpyHKHMOHMpoBanne. 

B Bapi/iaHie ocyLAecTBJieHMa oqeHCHHbie co6crseHHbie Beiaopbi ixnp. m>mpti ©amhhhhom 
Marpnqbi npwHyAnreribHO A&naiOT oproroHanbHbiMn Apyr Apyry. 3ra op'roroHarMaaqwa 

C06GTB8HHbiX B6KT0p0B M0JK6T 6b!Tb AOCTWHyTa C MCn0nb30B3HHeM p33HbiX MeTOAOB, K3K 

paanoneHwe na mhokhtgjim QR , BbiHucnentie MMHUManbHOiii KBaAparwHHOM owmSkm, nonapHaa 
AeKOMno3nmia \a t.a- PasnoKeHwe na mioymx&m QR ocymecTanaeT AeKOMno3ML(W(o MaTpnu|bi 
M r (c HeopToroHaiibHbiMH CTOJiGqaivin) b oprofOHarfbHyso wai p^uy Q y h BepxHsoto Tpeyro/ibHyio 

MaTpuMy J? F . MaTpwqa g ? o6paayeT opToroHanbHww Qamcpfm cron6MOB m t ■ finaroHajibHbie 

aneweHTbi R F aaflaiOT AnwHy KOMnoneHTOB 8 CTori6i.;ax m'' b HanpasrieHnsx eooTBeiCTByiosAi/ix 
CTonSqos Q. . Marpuqa Q F MOKer McnoribSOBaibca p,m npocTpawcTBeHHO^ o6pa6oTKif no 

HMCxoflnmefi nnHnn. Marpnqbi Q r m r f Moryr wcnonbaoaaTbCfi a^^ noJiyneHMfl Marpnqbi 

ynymueHHoro comacoBaHHoro cpunbTpa t\rm BOCxoA«!Aen jiuhum. PaajiOKensie Ha MHOwwre.™ 
QR MOKer BbinonHflTbCfi paaHbiMH cnocoSaMM, b tom MMcne npoueAypon rpaM-LLlMHATa, 
BcnoMoraienbHbiM npeo6pa30BaHsieM n t.a- 

flpyrwe weioAbi o^ennBaHMff eAHHMMHOii it AnaroHanbHOM MaTpwn Ha ochobbhuh 
ynpaBJi«8Moro arajiOHa raioKe mg>kho Mcnoxtb30saTb, « ohh sxoA^'i' b oBbew n3o6peT©HMH. 

flyHKT AOCTyna MOweT, tskum o6pa30M, 0L|eHM8aTb ksk ^ ^ , TaK h na ochobshmm 

ynpasjiJieMoro STanoHa, nepeAaHHoro nonb30BaTenbCKMM repMMHanoM, 6e3 h6o6xoahmoctm 
BbinoJiHfiTbAeKO!Vino3HiiMK>noc^Hryf!?!pHbifvi3HaHeHMaMHaA h (k) ■ 

HopwiwpoBaHHa?i wiaipnua M, v (k) comacosaHHoro cpwnbxpa p,na nepeAann socxoAfliLiew 
jinHMM ot noribaoBaieiibCKoro TepMMHana mo>k6t 6biTb Bbipa>KeHa ksk: 
M, P W=£~ 1 (*:)C P W - aim *e YpaBneHHe (44) 

ComacosaHHaa 0njibTpauMs b nyHKre Aocryna A- r '« riepeAa L iM BOCxoAaiAePi nmvm p,anee 

M0>K8T DbiTb Bbip3>KeHa K3K! 

=M v (k)T^(k) YpaBHeHHC (45) 

= l" l (t)fi^(tXU,(t)l<t)|,(it) + !! 1 p(*)) , flJM keK, 

tab HBnwercH OMeHKOM BSKTopa cmmbo/iob ^f*; MOAyfiHMww, nepeflaHHbix 

nojibsoBaTejibCKUM TepMMHanoM ^ - pancTBSHHoro MyjibTunneKCMipoBaHMa. flna 

pe>KMMa ynpasjieHna nynoM TonbKO OAna crpoKa iyiaTpMt4bi M v (kj Mcnorib3yeTC,q A-na 
go ohi!p )ahom 0U6HKL1 < cuMBona co6crB6HHOft MOAbi, ncnonb3yeMOii nepeAaHM 

A3HHblX. 
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2, npocTpaHCTBeHHaa o6pa6oTKa H^cxoAsmei-i j-iuhkm 

firm HucxoAfiMeii hmhwh nyHKT Aocryna wcnonbsyer iwaTpuLsy F^f*; paswepa (v, ) 
Aiia npocTpai-iCTBeHHoPi o6pa6oTKH. GTyMarpKqy mokhq swpasHTb kbk: 
F ap {/c) = i^CfcXy^i:) , sfls keK. YpaBHCHHC (46) 

KoppeKinpoBOHHaa Marpwuia k (k) BbiBQAtfTca nonbaoBaTenbCKWM repMimanoM w 
nepeAaerca na3aA b nyHKT AOdyna bo Bpewia Ka.™6po3KM. MaTpima q ^ i mokst 6biTb 
nony^eHa us ocHOsaHMii ynpaanneMoro aranoHa, nepeASHHoro no BoexoAsujefi nwHwn 

nOJ1b30BaTenbCKMMTepMMH3JfOM. 

flna pewwwa npocrpaHCTBeHHoro MyfibTunneKCuposaHra bbktop x dr ,(k) nepeAann una 
Ka»Aoro noAAnanaaona mcbkst 6biTb Bbipa>KeH k3k: 

3* (*) = £, (i)^ (*) , jqui t e JT , YpaBHeroie (47) 

tag x ; ,„,fA;) flBrweTca BeKTopoM nepeAaHM, .r^fl; nBnnercn bsktopom AaHHux atm 
Hncxoflsu4eM niiHMH, a MaciiiTa6npoBaHMe CMfxana nocpeACTBOM G/ k) p,nn AOCTSDKeHna 
nHsepCMH KaHaiios a™ npocrorbi onycKaerca b ypaBHeni^n (47). 

B nonb30BaTenbCKOM repwuHane npuHHTbiM bbktop r^fk) nepeflanw HKCxoAameK 

JlUHWH MOK8T 6blTb Bb!pa>KeH K3K; 

£*« = H*«l*<»+l*e*) y P aBHeH«e(48) 
= Hdj. (*)£„ (fc)^ (*) + **, (*) 
= L(^(^(t)+n d ,(i) 
- il (^l(A)fi>>C<*>^ (&> <*)) 
- V.1 (A) + (it) , jmx ksK, 

KaK noKaaaHo b ypasHeHiw (48). b nonb30BaiexibCKOM repMnwajie npMHHTaa nepeAana no 
HHCxoAfliAefi jiuhmh npeo6pa3yeTca nocpeACTBOM j>* j^(k) < KOTopoe nBraeTCH MaTpuqeCi 

Y n K } neBbix coScreeHHbix bbktopob H_^,(k) , Macurra6MpoBaHHOM AwaroHanbHofi MarpiujeM 

£^ CMHryjIflpHblXBeJIMHUH. 

HopMnpoBaHHaa Maipnua M,Jk) comacosaHHoro cpMJibxpa p,n» nepeAa^ki no HucxoAsmefi 
jiHHMii ot nyHKTa Aocryna mo>k6t 6biTb Bbspawena kbk: 

M a (k) = £ ' (A) , ajw i € £ . y pa bhchmc (49) 

flHaroHanbHaa MaTpwqa y ( .^;, UMarpMqa^ ^ , nesbix co6cTB6HHbix eeKTopoe Moryr 6biib 

BbiseAeHbi nojibaoBaTenbCKUM TepMKHanoM rsocpeAcrBOM BbinonHemis AeKOMno3nqnM no 
CMHrynnpHbiM 3HaHeHMflM »ap, OL^eMKOw H ix (k) Kann6poBaHHbix KananbHbix otktikkob 
KucxofliRLqew hhhmm, KaxonncaHO Bbiiue. 

ComacosaHHaa cpwnbTpaqns b nojib30BaTejibCKOM Tepwunane p.nn nepeAa^w no HwcxoAHiAew 
ximhmm AaJiee MO*ex 6wrb BbipameHa k8k: 

1*^) =M»(*)!j.(* : ) YpaBHeHHe (50) 

= r(*)vI(fcXiL(*^(i^(Jt)+!u(*)) ,An» 
=& Sn (fc)+I (Jll (fe) 

3. HpocrpaHCTseHHas o6pa6oTKa nyHKTa Aocryna m norsbaoBaTenbCKoro repw^Haiia 
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BcneflCTBi-ie o6pari^MOCTn xanana flna CMCTewb! flBP a Kann5pOBKw npocTpancTBeHHas 
o6pa6oTKa ksk b nymcre flocryna, T3K v\ b norib30B8TenbCKOM TepwMHane MO/Ker 6b!Tb 
ynpOLHSHa. TaGiiaua 32 riOAbiroMuiBaer npocTpaHcreeHHyio o6pa6oiKy & nym\e aocryna h 
no.nb30EaTeribCKOM TepMHHa.neA.nfi nepeAann k npneMa aaHHbix. 





x„(*) = i - (fc)$,,(Jt)B^(A) 











npocTpaHCTBBHHaa o6pa6oTKa Ann npneMa AaHHbix o6biHHO rarae Ha3bisaeTca 
cornacoBaHHOw 0nj-ibrpaMKeii. 

H3-33 oopaTHMoro Kanaka ^ ^ , fiBiiseTCH MaTpuqei-i npa3bixco6cTBeHHbix bgktopob 

ft (fcj (aj"i« nepeAann) m nesbix co6cTBeHHb!x seiaopoa ^fij (ajih npneivfa) a™ 

riojibaoBarejibCKoro repMMHana. AHanor^MHO , . fSBjiaercsr k3k Marpnuefi npaBbix 



C06CTBeHHblX 38KT0pQB H m fk) (ATlfl nepeASHM) M fieBblX C06CT86KHbfX B6KT0p03 jy ^ i 

(a™ npwe^a) ajih nyHicra Aocryna. fleKOMncawqHtc no CMHryrmpHbiM 3HaHeHMHM Heo6xoAMMO 
BbinonHfiTb nonb30sarenbCKMM TepMiinanoM pjna oqeHKH H_,jk) Kann5pOBaHHbix KaHanbHbix 
oiicnuKOB HwcxoAaiAew jimhmm, HTo6bi noriVH^iTb y j m £^ j . ilyHKT Aocryna wioweT 

BbisoAMTb jj ^ w |^ Ha ocHosaHMki ynpaBrmeMoro aTanoHa, nepeAaHHoro 

norib30BaTenbCKMM TepMiiHanoM, m He HywAaercsn b BbmonneHMM AeKOMno3HL(MM no 
cnHrynHpHbiM 3HaneHHHM naA oqeHKOfi h (k) KaHaribHwx qtoiukob bocxoahiA8m iimhmm. 

riyHKT AOCTyna v\ nonb30B3TenbCKHM repivinHa.n woryT nweTb pa3Hbie BapwaHTb! MaTpwqbi f,(k) 

BcneACTBMe paannHHbix cpeACTB, Hcnojib3yeMbix nyHKTOM AOCTyna w nonb30BaTenbCKHM 
TepMMHanoM, MTo6bi nonynnTb ^(k) ■ KpoMe toto, MarpHua q ^ ^. 5 , nonyneHHaa nyHKTOM 

AOCTyna Ha ocHOsaHnn ynpaBrmeworo arariOHa, KaK npasnno, orjumaeTca ot 

MaTpwMbi u a ,.(kj , norsyneHHOM nonb30Baier!bCK«MTepMkiHar!OMC^cnojib30BaHMeivi 

AeKOMno3MHMM no CMHrynnpHbiM 3H3HeHwsM. Rnn npocTOTbi stm paarmnMH ne noi<a3aHhi b 
BbsujenpuBeAeHHOM BbiBOAe. 
4. YnpasrieHMe nynoM 

fl™ HeKOTopbix KaHanbHbix ycnoBMM TtyHtue nepeAaeaib naHHbie TOJibKo na oahom 
LunpoKononocHOM co6cTBeHHOfi moas, ksk npaBHxio. ny^ujePi mw masHOPi ujupOKonojiocHOM 
co6cTBeHHO^i moa6. 3to mokbt 6biTb & cjiyMae, ecmi OTHOiuenns C/LU b npuHHTOM cwmane a^^ 
Bcex APy^nx LLinpoKononocHbix co6cTB6HHb!x moa AOcraTOMHO nnoxwe, tbk hto ynvMLueHHbie 
noKa3aTenii AOCTwraforea sa cneT ncnof!b3oaannH ece« AOcrynHOM moiahoctm nepeAanw Ha 

ITI3BH0M UJMpOKOnOJIOCHOM C06CTBeHHOM M0A6. 

HepeAana ASHHbix na gahom iunpoKonoriocHOii co6ctb8hhom moas mo)kst 6brrb peann30BaHa 
c Mcnonb30B n - i,w\ osaHMH nyH3 nfin ynpasneHHa nyHom. flna cpopMMpoBaHtia nyna 

CkiMBOfibl MOAynS^MM npOCTpaHCTBSHHO 06pa6aTbiBaK>TCa C06CTB8HHblMM BeKTOpaMM ji„ f , (k) 

vim A^/k) flna feKpjw masHOM mnpoKononocHOM co6ctb6hhom moaw (i.e. nepeww CTOJi6eq 
vjk) m w\ £ nociie ynop^AOHiiBaHiia). flna ynpaBfieHMH iiyHOM CMMBOJib! MOAyj^MMH 

npOCTpaHCTBSHHO 06pa5aTblBaK)TCfi Ha6opOM "H0pMHp0B3H!-lb!X" (mdm "HacbimeHHbix") 
COSCTBeHHblX B6KT0P0B V_,. t (k) MUM A^ A;= /Ca™ maBHOM UJMpOKOnOnOCHOM 
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cooerseHHCM MOflw. flna hchoctm ynpasneHne nynoM onwcbiBaeica H^xce fliin BoexoflsojeM 

flns BOGxoA^^eS jwhmh snesvieHTbi Ka^qoro coGerBeHHoro Beiaopa v u . l (k) A.™ fc= K a™ 
maBHOM LunpoKononocHOM co6ctb6hhoS MOAbi MoryT nMerb pasnwe Bennm-iHbi. Tskmm o6pa30M, 
npeABapmenbHo npeo6pa30saHHbie cmiBortbi firm Ka>KAoro noAA^ana30Ha, Koiopbie 
noxiynaiOTC?! nep6MMQ}KGHH8M gumbo™ MOAyiiauMM &™ noAA^rsasoHa A'cajieMeHTaMn 
co6cTB6HHoro Beicrcpa v ijt , (k) Ana noflAwana30Ha k, Moryr tofab wivieTb paanbie sennHUHbi. 

CneAOsarenbHO, BeKxopb! nepeABHK Ha Ka^ayw aHTenHy, Ka>KAbiw m Krropbix BKnsoHaeT b ceon 
npeABapurenbHO npeoOpasosanHbie CHMsonbi ixns seex noAAnana30HOB flanHbix aha aaAaHHOM 
nepeAafOLAew aHTeHHbi, wioryT MMerb pasHbie Be/u-HUHbi, Ecnn molahoctb nepeA34n p,nfi k3>kaom 
nepsAaroLqefi aHTeHHbi orpaHUHena (k npMMepy, n3-aa orpaHnneHHfi ycminTejiefi molahoctm), 
TorAa ynpaerieHne JiynoM Moxter H8 nonHOGTbso ncnonb308aTb noriHyso woinHOCTb, AOcrynnyK) 
Ana Ka>KAOi?i aHTeHHbi, 

YnpaBJieHne nyHOM ncnonb3yei TonbKO cpa30Byto HHCpopiviaqMto m co6ciBeHHbix eeKropoB 
(k) a™ keK&ym maenad ujnpoKono;iocHoii cooci b8hhoPi MOAbi n HOpwupyer KajKAbiw 

C06CTBeHHb!M B6KT0P T8K, HTG BCe 3/ieiWeHTbl B CO6CTB6HHOM BSKTOp© MM6IOT paBHbie BeJlHHMHbi. 

HopMMpoBaHHbifi co6cT3eHHbift BeKiop v^(k) P.nn noAAnanasona k mojkbt 6biTb Bbipawcen ksk; 
▼.W-tA*""" Ae'*"' ... Ae'°" ll) f , YpaBHeHHe (51) 

fAe A aB.naercfi nocroHHHOM (Hanpniwep, ,4-1); a 
G, ; HBraeTCH cpa3oii fln« noAAnana30Ha A nepeAasoiqeM aHTeHHbi /i KOTopan aaAaercs kbk: 

6, (k) = Zv.,,, (*) = tan- ^j^-'-'^l j . YpaBHeHHe (52) 

KaK noKasaHO b ypaBHeHMM (52), cpa3a Ka>KAoro ajieweHra b Beicrope v ut (k) nonynaeTCH H3 
cooTBercTByiomero sneMeHra co6cTB6HHoro seicropa v,. t .(k) (i.e. B..(k) nonyMaeTC« m 

v ufU (k) , r fl e v <: (k) =e c*; v„ w r*; • • • W 1 r )■ 

5. ynpaaneHMe nyHOM BOCxoA»u4e0..Jii4.HMM 

npocrpaHCTB-3HHa« o6pa6oTKa nonb30BaTenbCKHM TepwiwHanoMAna ynpasneHn« nynoM b 

BOCXOA51LA8M J1MHMM M0/K6T 6biTb Bbipa>K6Ha K3KI 

l v (k) »K M S.(A)s, a> , aia te^T, YpaBHeHHe (53) 

rfle j^i't; flBrwercfl cmmbohom MOAynflnwn, noftnesKau^MM nepeAane b noAflwanasoHe k, w 
5,W aBnfieTca bsktopom nepeAaMM a^ noAflM8na30Ha Arflna ynpasneHwa nynoM. 

KaK noKaaaHO b ypaBHeHMn (53), .n^ aneweHTOB HOpMMpoBaHHoro ynpaBrawtAero seKiopa 
v^/A; Aj^ Ka)KAoro noAAnana30Ha vmzm OA^naKCsyK) Be/iMMMHy, ho, bo3mo>kho, paaHbie 
cpasbi. TaKMM o6pa30M, ynpaBnenwe jivhom reHeps^pyeT oa«h bbktop x v (k) nepeAa L iw p,nn 
Ka>KAoro noAAnana3ona c A r , f aneMeHTaiww x v (k; t siMetoiAWMM OAHy m tv >kb BejiMHMHy, ho, 
bo3mo>kho, pasHbie cpasbi. 

flpwHATaji nepeAana no BOCxoA«u-!,ef? hmhum b nvHKie AOCTyna p,n» ynpaBneHwa nynowi Mr.ra<ex 
6birb Bbipa>KeHa kbk: 

- M.P <£)I M (k)s v (k) + (k) YpaBHeHHe (54) 

rp,e 'ijkj asnfieTCs npuHHTbiM bsktopom ixsm BoexoA^tAefi jimhuh pjna noAAwanaaoHa k 
Afia ynpasjieHMS? riynoM. 
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BeKTop-cipoKa AJM comaeoBaHHoro cpn/ibrpa flna nepeAann no Bocxoflflu^eti jimhmm c 
ncnonb30BaHneM ynpaBnenna nynoivi mo>k6t Sbitb Bbipa>KeH iok: 

A a p (*) - (Hc^ (*))» , pi jfc e # , yparaeHHe (55) 

BeKiop m jk) corjiacosaHHoro epK.nbrpa mo>kho nonyni/iTb, k3k ormcaHO hwxq. 
npocTpaHCTseHHaa o6pa6oiKa (win comacosaHHas cjannbTpaqua) b nynicre flocryna A^a 
npMH«Toii nepeAann BOCxoAfliMeM jimhmm c ynpaBrten^ ynoM k« 1 i m t i 

^(fc) -l~ ! (fe)M : ,p(fc)l^(fe) YpaBHemie (56) 

me i^(k) = (HrJk)Vjk)) s {H^(kjlJk)) (T-e. x^*; flBnseTCHBHyrpeHHMM 

nponaBeflenneM >>*,<'. n ee conpsweHHOii TpaHcno3nqnn), 

V^' aBnaerca oqeHKOPi cuMBona Mapynanyivi, nepeflaHHoro rsonbSOBaTenbCKMM 

repMMHanoM no BoexoA^^efs jiuhhh, w 
\/,k) KRi\mim ujyMOM nocne o6pa6oTKM. 

6, YnpasneHne nynoM HHCxoflaiueCi rwmiH 

npocxpaHCTBeHHasi o6pa6oTKa nyHKTOM Aocxyna Ana ynpasrseHws nynoM b Hi/icxoAHmew 

J1HHMM MOK6T 6b!Tb BblpaWBHa K8K: 

S ri0 (fc) = K sp M ap . ,an» YpaBHeHHe (57) 

fas SBJi«eics HopMkipoBaHHbiM co5crBeHHbiPvi BeKTopoM Rnx noAAwana30Ha k, 

Koropwfi reHepMpyercs Ha ocnoae co6cTseHHOfo seKropa u m -.(k) psw maBHOM 

LUHpOKOnOJ-SOGHOil COSCTBeHHOH MOAbl, 3Ha.f!0rMHH0 TOMy. K3K OnMCaHO BbiLUe AJ"3« BOCXOA«6A6M 
J1MHMM. 

BeKTop-CTpOKa m^(k) cornacoBaHHoro cpunbTpa A^a nepeAann no HucxoAamefi jimhmm c 
Mcnonb30BaHneM ynpaejieHMa nyHOM Mower 6biTb BbipaweH iok: 

ffi^WKH^d^i'))" . ajwi *6*. ypauHeHHe(58) 
DpocrpaHCTBeHHa^ o6pa6on<a {mm comacoBaHHas cfcunbTpaqua) b no/ibaosarej-ibCKOM 
TepMMHane p,nn npHHBTOw nepeAaHH HucxoAfliAefi .huhum mokbt 5biib Bbipa>KeHa KaK: 
^ (k) = (*)ffl« (*)£*, (*) YpaBHCHHe (59) 

= ^(*)aL fc (^(*)) H (Hc*(i)fi^(*)^(*) + !!*(*)) , .uh *e*, 

! " Ae W*; - (K^.(k)u^(k)f(H^(k)S cp (k)) (T-e. X^jt; « Bn » eTC « BHyrpeHHMM 

! tow b i- n N r /f i n ee cor KeHHOii Tpawcnoanu n 

7. flpocTpaHCTBeHHasi o6pa6oTKa c ^HsepoiePi KaHanos 

flns BOCxoAnunefi jwhwi bsktop >v* ; nepeAann ajis pexoiMa npocTpaHCTseHHoro 
MyjibTunneKCupOBanna wiower 5b!Tb nonyneH nonbsoBarenbCKWM TepMMHanoM ksk: 
^(fr) = (k}G{k}a^(k) , keK, YpaBHeHHe (60) 

tab Q'A;: ^BJiaeTca AnaroHajibHoS iviaTpwqeii K03cj)cpMt4neHTOB ycwjieHnyi a^« MHeepcw^ 
KaHanos, on^canHOw Bbiuje. ypaBHenne (60) aHanor^HHoypaBHeHHK) (15) aa MCKinoHeHneM 
roro, mto BM8CT0 v(k) Mcnonb3yercs g h j , /( , . SneweHTbi g fk iV^fk) noAawrcaa Ha 

nep8MH0)KtiT8JiM 952 b cpopMnpoBaTexiflx 950 nyna na (fnr,9B, 

fln^ BocxoAnmeM jimhuh eeKiop x.jk; nepeAanw p,m pewnMa ynpaBneHMfi nynow Mo>KeT 
6bi ib nofiyneH nojib30BaT8/ibCKHM TepMi^HaiiOM k3k: 
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x„ (ft) = K a . (*)v„ (&)g(fe> a!> {fe) , flra keK, YpaBHCHMe (61) 

rp,e v..(k) flBxiaeTCH bcktopom c He™pbivi53 sneMeHraMM, MMeiouiMMii paBHyro bsjiummhy, ho 
cj3a3bi, nonyneHMbse na ocHOBaKHw co6crBeHHoro BeKTopa v_., n (k ) fliia rxiaBHOM co8cTBeHHoPi 
MOflbi. Beicrop v , (7c J M0JK6T 5biTb nojT/HGH anajiorsiMHO TOMy, K3K 3to noKasaHO BblLUG B 
ypaBHenunx (16) w (17). YcuneHne g"f*,* peannayer MHBepci-iK) KaHariOB u MO)KeT 6brn> 
nojiyneHO aHanorvwHO TOMy, Kai< noi<a3aHO Bbiiiie b ypasHenmax (18)-(20), 3a MCKntCHeHneM 
xoro, ,to x i(k) = vZ(k)H^(k)l^(k)vJk) ^noiibayerc, fl ™ ypaBHen^ (20). 
3/ieMeHTbi v^f*) noAaiOTCfl na nepeMHOKMTexw 1052 b 6noKe 1050 ynpaBneHUfl xiynoM Ha 
(pur, 1 0B. 

flra HucxoA^ujefi xiwi-iif a 36Krop x^/fc) nepeAanw a™ pewwwa npocrpaHCVBeHHoro 
MynbTurmeKCupoBai-snH mokst QbiTb ncnyneH nonbSGBaTenbCKUM TepMMHanowi Kan: 
$*<*) - &,*(*X!i(*>S(*)§d,(*> »«3H ieJST. YpaBHCHKe (62) 

VpasHeHwe (62) aHaxiormHO ypaBHennfo (15) 3a MCKxitOHeHweM tofo, mto bmbcto KfJfc; 
ncnonb3yeTCfl x a Jk) (f ^ . SneiweHTbi ^* noAatOTca na nepeiwHoaoiTenw 952 b 

0opMnpoBaiejiHx 950 ny^a na cpwr.9B. 

flna Hi/icxoAsuieK jihhhh seicrop 'x A ,(kj nepeAanw axis pemma ynpaBnenws nynowi Mower 
8biTb nonyneH nojib30BaTexibCi<kiM TepMWHanoM KaK: 

2* (*) = JM^Wg^J*) . ajm keK, yparoieHHe (63) 

rA8 «.,:'*< asnaeTcs BeKTopow c neTbiphMs aneMeHraw^, nMeiomnMM paBHyio BexiKHMHy, ho 
cpasbi, no^yHeHHbie na ocHOBanuM co6cTBeHHoro seKtopa s^k) ^nn rnaBHOii co8cTseHHOfi 
MOAbi. Ycunenne g(*j peanwayer hhbspcmio KaHanoe h Mower 6brrb nony^eHO ananorn'HHO 
TOMy, K3K noKa33HO Bbime b ypaBHennsx (18)-(20), sa MCKxirOMeHHeM topo, hto 
h W = K( k )HcJ k WcJV» v (V MC! " i0Jib3 * eTC * A™ ypaBHQHKH (20). 3ne M8 HTb. V*; 
noAatOTCs Ha nepeMHOKwrenw 1052 b 6noKe 1050 ynpaBnenna nyMOM Ha (pur. 1 0B. 

ViiL CTpyKTypannnoT-curnana 

dpyKTypa nn/iGT-CMrHana oQecneMMBaeTcs cucTewfoPi BilBC MBxMBbix, Mro6bi no3BoxwTb 
nymcraM AOCTyna m nojnb30BaxenbCKHM xepMUHanaw BbinoriHHTb cwHxpOHW3aujwo w nonyneHMe 
nacroTbi, oqenKy KaHa.noe n nHbie cpyHKUMM, Heo6xoAMMwe a™ aoji>khom pa60Tbi cwcreMbi. 
Ta6jinLia 33 nepenncjiaei neibipe ima nnnoT-CMrHarsa n hx onucaHwe p,nn npuMepHofi 
CTpyKrypw nunoT-cwrnana. MeHbiuee snc.no, AonortH^TenbHbse v. imw) ornmnbie TpaHcnopTHbie 



Kana/ibi Moryr xsmc owrb onpemneHbi niw ncnonb308aHH« s CTpyiaype nn/iOT-c»irHaxia. 




Tun n«fio:-c«:>iana 






Ma>i(OT.^i-!MnoTcnriiafi 








1 Iv..-o-'--.;.kh3," -epe3»*-c* <c- s*M*> ::;:!~^ vo&u i on ■..^8T«aro ro.-L303aT.;--!t,c<crc 







YnpaBrineMbifi 3T3J]0h m ynpasnfieMbifi rjnjiOT-cnrHan aBnaiOTca cwHOHMMMHecKHMM 

Bb!p3>K8HMa[Vli'!. 

B sapwaHTe ocyLi4ecTB.nei-m^ dpyinypa nHJiOT-cumajia BKriionaeT b ce6a (1) axis hucxoa^ msti 
xinHMii - MaflKOBbifi nnxiOT-cumaxi, nmiOT-cuman MBxMBbix, ynpasnyieMbiif aranoH m nnxior- 
cum an Hecyu4,eii, nepeAaBaewwM nyHKTOM flocryna, m (2) axis bocxoa^ias^ jimhmm- niinoT- 
curHan MBxMBbix, ynpaBxineMbiii aranoH n nwxiOT-CMrHaxi HecyiAew, nepeAaBaeMbifi 
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nojib30BaTeribCKMMTepMMHanoM. 

MasiKOBbiw n!/!f!OT-c!irnari HHCxoAasAeii nsiHHH n m/moT-cun-ian MBxMBbix nocwnaiOTCH no 
Kanany BCH (ksk noKasano na cpwr.SA) a k3>kaom naApe $BP. MasKOBbifi nnxiOT-cuman mokst 
ncnonbSOBaTbca nojib30BaTenbCKHMM TspwitiHanaMM n,na GMHXpOHnaaqnn n nonyneHMyi Hacioibi 
m oqeHKH florsnepOBCKoro CABura. nw.noT-cnrnan MBxMBbix mo>k6t McnonbaoeaTbca 
nojib30BaTejibCKMMw rep mm Han awn, MTo6bi (1) nonyMarb ouenr a i i BxMBbix HucxoA^^ew 
jiwhmh, (2) BbifleiiHib yripaBJisK!U4Me BSKropb! Ana nepeAann no socxoAHLqeM huhhh (ecnn 
noAAepwwBaeTCfi pewMM ynpasneHHH ny-ioM him npocxpaHCTBeHHoro MyjibTMnneKcwpoBaHMfi), w 
(3) BbiAeriaib GornaGoeaHHbiw cpwnbTp Ana nepeAann no hhcxoahim 6 ^ nttHMn. YnpaBnaeMbiPi 
srajiOH HMCxoA»iAeM jimhwh mo>k6t rasoKe McnonbsosaTbcs KOHKperHbiM nonbsoBaTenbCKMM 
TepMMHanoM Ana oqeHKH KStnana, 

VnpaBxiiReMbiM axanoH BOCxoAflU-iefi /ihhhm nepeAaeren Kax<AbiM aKTMBHbiM 
nonb30BaTenbCKMM TepwuHanow, Koropbifi noAAepwMBaeTpewwM ynpaBneHwa nynowi mjim 
npocTpaHCTBSHHoro MyjibTunneKCMpoBaHMfl h mo>k6t i.icnonb30BaTbcs nyHKTOM AOCTyna, HTo6bi 
(1 ) BbiAeraTb ynpasnafoiAne BeKiopbi p,nn nepeAann no hmcxga^em©^ jimhmh h (2) BbiAenarb 
comacoBaHHbifi cpwribrp p,im nepeAa^H no bocxoahimbm ;imhmm. B o6ineM, ynpaBnaeMbifi aranon 
nocbij-iaerca TonbKO ann rex nonb30BaTenbCKnx TspMMHanoM wm tgmh nonbaoBaienbCKHMH 
TepM^Hanawn, KOiopbie n o AA6 p>k w sa sot pewwMbi ynpaaneHMH nynoM w (win) npocTpaHCTBSHHoro 
MynbTunneKCupoBaHnn. riocwnKa oranona paooraer HeaaBWCMMO or Toro, ynpaanaeTCfl nw OHa 
H3Ane>KaLAMM o6pasoM (nanpuMep, EcneACTBMe nnoxoPi oi^eHKvi Kanana). To ecTb3ranoH 

CT3H0BMTC8 OpTOrOHSJIbHbiM H3 K3)JU}ySO EiepeASIQLMyfO aHTOHHy, flOCKOJ IbKy ynpaBnfiEOLA351 

Maipuqa AMaroHanbHa. 

Ecnn nonbaoBaienbCKHM repMiman Kann6pOBan, to oh mo>kst nepeAaBarbynpaBnaeMbiw 
STanoH Ha maBHOM co6ctbshhom moao no Kanany RACH c ncnonb30BaHneM Beicropa 
v^^'k) a™ feK tag v ul0 fk) ssnyieTcacTonSqoM a/tn maBHOM codctbshhom moan. Ecnn 

nonbsoBarenbCKHM TepMUHan ho KannSposaH, to oh MOweT nepeAasaib nnnoT-cnrHan no 
KaHany RACH c Mcnonb30BaHneM BeKTopa ^ ^.m*) e w> g P*>J k ^ , pj\n k&K. 

BeKTop y Mte (k) A-na Ka>KAoro noAAnana30Ha BKnionaeT b ce5?i .v^ cny-ia^HbixynpaBJiaiOLUMX 
KoacpcpHqweHTOB, y KOTopbix cpasbi Q,(k) flfift 2 k„ } wotyr Bbi6npaTbCfl b 

COOT B6TCT BUM C HCeBAOCnyMaMHOM npOU6AypOM. riOCKOflbKy MMetOT 3H3HGHM0 TOJlbKO 

OTHOCHTenbHbie cpasbi cpeA^ ynpaenatoiAHX KOsefsepKL^eHTOB, cpa3a nepsorc ynpas-n^iOLuero 
KoacpcpuMnenra Mower Qwrb ycraHoaneHa na Hyrsb (i .e. Q. (k) ~0). 4>a3bi ocranbHbix A'„ -1 
ynpaB/iaioiAnx K030>cpMLineHT0B Moryr n3MeHSTbc?i p,nn k3>kaom nonbiTKn Aocryna, rai< hto see 
380° noKpwBawTcn Ka>KAbiM ynpasn^romMM K03cj){|)MMneHT0M b MHTepBanax 360°/.^ , tab 
HBJiaeTCfl ctiyHKuneM ot n u , , Bo3MymeHMH cpa3 %, 3neM6HT0B ynpasn^iou^ero eeKTOpa v M ,. P ( k ) 
Ha k3>kaom nonbirKe b Kana/ie RACH npw ncno3ib30BaHHn Kanana RACH b pe>KHMe ynpasneHna 
nynoM nepeA k3jih6pobkom TaKOBbi , hto nonbaoBaienbCKnii xep^MHaji He ncnonb3yeT nnoxofi 
ynpaBfiaiomnti Beicrop px\* ecex nonbiTOKAOcryna. nHnor-CMrHan MBxMBbix mqm&t nocunaTbCfl 
Ana nonb30saTenbCKMXTepMHHaf!OB vinvt noiTbsoBarenbCKMrviM repMnnanaMM, Koropbie ne 
noAAep>Kis.:iK>T v.* >'** ■' inpmnem* ny-f.-tA w mm) npocrpaHCTBeHHoro MyjibTMnjieKCnpoBaH«n . 

flyHKT AOCTyna ho hmoot i^HCpoprviaqnn o Kanane p.m nto6oro nonbaoBaxenbCKoro TepwiMHana 
AO tox nop, nosca stot nojib30BaTe.nbCKHM TepMMHan ocyiuecrBjiHeT csasb HenocpeAGTBeHHo c 
nyHKTOM Aocryna. KorAa noribaoBarenbCKHH TepMMHa;i >KenaeT nepeAaTb A8HHbie ; oh CHanana 
oueHnsaeT Kanan na ocHOsaHnn nunoT-curHana MBxMBbix, nepeAaHHoro nyHKTOM AOCTyna. 
f1oi]b30BaTeTibCKMM xepMnnan 33T6M nocbinaeT ynpasnseMbiw axanoH b npeaM6yne RACH, 
KorAa oh nbiraercs nojiynHTb AOCTyn k Ciiciefeie. flyHKT Aocryns ncnonb3yer stot aranon b 
3 i e RA" Ha-h 3H3.F kg iMH CHrHana n OLjeHKn Kanana. 

ilocne Toro k3k nonb303aTenbCKOMy repMWHany paspemen AOCTyn k cucTewe w HaaHanenbi 
bi FC RC nyHKTOM Aocryna no.nb30BaTenbCKs.ui Tepw^Han nocbinaeT 3Tanon (k 
npniviepy, nunor-CkfrHan MBxMBbix) b Hanane Kaomoro m HBfl KaHana RCH, KOTopbie oh 
nepeAaeT. Ecjim nonb30BaTenbCKMM Tepwunan wcnonbayer pe>KMM paaneceHi.ifi, xorAa 3TanoH 
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nocbmaeTCH Ha RCH 6e3 ynpasneHra. Ecjih nonbaosaTersbCKUM TepMMHan wcnonb3yeT pe>Ki.iM 
ynpaBneHMfl nyMowi v\m npoGipaHCTBeHHoro MyjibTunneKCMpOBaHM?!, to ynpaBnseMwii STanon 
nocwnaercH no Kanany RCH, no3BOUHa nyHRTy Aociyna onpeflejiHTbco6crBeHHbiff BeKTop a™ 
maBHOM coSctbshhom MOflbi (flnfl pe>i<i,iMa ynpaBJieHMfl nynorvi) htm Ha6op M3 HGTbipex 
co6ciBeHHb!x BeKTopoB (flffH ps>KMMa npocrpaHCTBeHHoro MynbTunneKCupoBaHMn) .ana nawAoro 
m 48 noAAnanasoHOs a,aHHb!x. ynpaBnseMbii/i arajiOH nosBOfiser nywcry flocryna ynyHUJMTb era 
oqeHKy Kanaxia m orcxie>KMBaTb Kanan. 
1 . MaSKOB bM DJino 

MaHKOBbiM nurfOT-GHfHan HMCxoAaiAeii jimhmm BKnrOMaercs b nepeyio Macrb BCH (ksk noirasaHO 
na c|)nr.5A) m nepeflaeics b Ka>KflOM KaApefiBP. MaaKOBbiM nnnoT-cnrHan BitniOHaeT s ce6a 
KOHKpSTHbiPi cmmboji MOPM (o6o3Ha4SHHb!M k3k "B"), KOTopbifi nepeAaeTCH k3>!<aoh sisnerbipex 
8HT6HH b nvHKxe Aocxyna. Tot we cawibiM cmmboji MOPM B nepeAaeTca Asa>Kflbi b 
AsyxcMMBonbHOM flnnTenbHOCTM waaKoaoro rwnoT-curHana. 

B KOHKpeTHOM Bapnanre ocyiJjecTBneHMs cmmboji MOPM coasp>kmt Ha6op m 12 cmmbojiob 
MOAy/iSLjMM BPSK fl.n^ 12 kohkp©tk! - noAA^na-soHOs kotops se i OKS^anbi s TaSju-iqe 34. 



flns Bapi.yn ; 3 ccyiHecreneHMn wajiKOBoro nwnoT-oirHaria, noKaaaHHoro b Ta6nMu,e 34, 
ckmboji MOPM coAep>KMT (1) cum B on (1+/) MOAyn»UMH BPSK noAAwana3CHOB -24, -16, -4, 
12. 15, 20 m 24, (2) ghmbox! Moaymum BPSK ,.-;!>! noAQH3na30HOB -20. -12. -8. 4 n 8, n 
(3) curHa-nbHbie 3HaH8Hi'ia nynn p.n» ocraribHbix 52 noAAMana30HOB. Cmmboji MOPM 8 
cneMnaiibHO paccsnraH, nro6bi o6nerHMrb c«HxpoHM3aqvito w nonyneHne sacrof bi 
nonb30BarenbCKMMH TepMMHanaMM. QaHaKO pjnr\ MasiKOBoro ntinoT-curnana Moryr 
ticnonbsoBaTbcs h APyrne cmmboji bi MOPM, Korepbse bxoasit b o6beM n3o6peTej-wa. 

2. n^noT-c^rHan MBxMBbix- hwcxoa«!A3h jiwhms 

ntinoT-CMrnan MBxMBbix HMCxcAsiAew ™hmm BKJiKmaeTca bo BTGpyso ^acTb BCH (k3k 
noKaaano na cpwr.SA) m t8k>k6 riepeA.aeTca b kbjkaom xaApe flBP- rimiOT-cwrHaxi MBxMBbix 
BKusoHaer b ce6a KOHKpexHbiM cmmboji MOPM {o6o3H3HeHHbiM k3k "P"). KOTOpbiw nepeAaeTca 
Ka>KAOM M3 neibipex sht6hh b nyHxre Aocryna. Tot ace cawbsft cmmboji MOPM P nepeaaeTca 
BOceMb pa3 3 8-CMMBOJibHOii AfiMTenbHOCTH nmiOT-CMrHana MBxMBbix. OAHai<o socervib 

CUMBOnOB MOPM P AJW Ka>KAOM aHT6HHb! "nOKpbiBaK>TCa" OTflMMaiOUJ/ MeHTHOil 

nocneAOBaTenbHOCTbfo Vonuja, Ha3HaM6HH0M stom aHTSHHe. riOKpbiTue ecTb npoqecc, 
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nocpeACTBOM KOioporo noA-newaiqiw nepeAa^e aaAaHHbin nunoT-ck" ■• 

(HHM H360p W3 ■£ nHJlOT-CHrHa/lOB/CHMBOflOB AaHHbfX C OAHHatCOBblM 3HaM6HHeM) 

riepewHO/KaeTCH co bcsmm 1 aneweHraMn f -3xi6M8hthom oproroHaiibHOii iiocneAOBarejibHOCin 
a™ nQfiynei-ins J noKpbiTbix chmbotiob, Koropbie 3aiew\ nepen,a\mc%. BcKpuTue ecib 
s KOMnnesvieHTapHbM npouecc, nocpeACTBOM KOToporo npuHsrrbie cuMBoribi nepewiHO^aKyrefi c L 
aneMeHraivM i- -sneMeHTHOw opToroHanbHOsi nocneflOBaTeribHOCTn %m nofiyneHMR ^ BGKpbiibix 
c^MsoiiOB, Koropbie aareM HaKan.nMBarorcfl Aii« nofiyH6Hn« OMeHKn nepeflaHHoro nnnor- 
cumafia/CHMBonaAaHHbix, rioKpbiTneoGecneHUBaeTopToroHaribHocTbsvie.wiy n t nepeAanaiviw 
n^iJiOT-curHaria ft r r nepeAaK3i±i>iivin aHTOHHaMn h nosBoraeT nonbsoBaTeribGKMM TepivwHarjaiv! 
10 paan^naTb OTAexibHbie nepeAaKXnne aHTeHHbi. iloKpbiTHe uqmbj 6biTb peann30B3H0 
riOGJieAOBareribHOCTqiviM Vo/ima mm ApyfUMM oprQroHaribHbMW nocjieAOBaTejibHOcr^Fv'in. 

B K0HKp6TH0M BapwaKTe ocyiAecTsneHM5? CMMBon MOPM P C0Aep>Kni Ha6op m 52 cwvibohob 
p(k) Mopytmum MOPM A^a 48 noAA^3na30HOB Aannbix v\ 4 nnjiOTHbix noAA^ana30HOB, 
Koropbie noKaaaHbi b TaGniiqe 34. CurHanbHbie 3HaneHMa Hyrm nepeAasoTCs b ocTaribHbix 12 
is noAAwana^OHax. Cmmboh MOPC P coAepwuT yHMKanbHoe "cnoso" M3 52 chmbotiob MOAynaqnn 
QPSK, Koropoe ccpopMMposaHO a™ o8ner4eHna oqenKM Kanana nonb30BarenbCKM!ViM 
repwMHanaMM. 3to yHMKa/ibHoe cnoso raw Bbi6npaerc», nroobi MHHMMM3wpoBaTb 
nsMepeHHbie 3HaHenra OTHomeHUfi hhkobom k cpeAHeS moli^hocth b nepeASBaeMOM nunox- 
curnane MBxMBbix. 3to svkdkot raioKe CH^sitTb BennHUHy ncKaweHMti n HenwHefiHOCTM, 
renepupyeMbix npkieMHOM cxewo^ b nonb3CBaTenbCKnx repMUHarsax, hto MOH<ei a6ecneHHTb 
yjiyHiueHHyK) TOMHOCTb cueHKii Kanana. OflHaKO ahr ns.inoT-cnrHa.na MBxMBbix mo>kho 
McnorsbaoBaTb w Apyrne cuMsonbi MOPM, Koropbie bxoa^t b o6~bew! n3o6peTeHns. 

B BapwaHTe ocyiJ4ecTB/ieHn« neibipeM aHieHHa^ b nyHKie Aocryna H33H3HaiOTca 4- 
aneMei-iiHbie nocneAOsaTenbHOCTti VoriLua W^1 1 1 1 , W 2 =1010, W 3 =11Q0 k W 4 =10Q1 a^ ns-inoT- 
25 CMrnana MBxMBbix. flnsi 3aAaHHCt^i nocneAOBaienbHOCTw Yonuja SHa^ewne "1 " yKaabiBaeT, hto 
nepeAaerca cumboji MOPH P, a 3HaneH!4e "0" yKa3bi3aei ; hto nepeAaercs clmmboji MOPM -P 
(i.e. Ka>KAb!M 52 cuMBOJios MQAynaMKH b P MHBeprapyerca). 

Ta6nML|a 35 nepeHncnaeT cmviaojibi MOPM, noAneMU4ne nepeAane Kaacaofi m neTbipex 
8HT6HH b nyHKie Aocryna a^^ wasKOBoro nurior-airnajia m nHnor-c^rHaxia MBxMBbix. CwMBonb! 
,, 7 MOPM BmP TaKwe, iok onMcano Bbiiae. 



ntinoT-CMmaji MBxMBbix MO>i<eT ncnorib30BaTbCH nojib30BaTe.nbCKHM TepiviHHariOivi p,nz 

0M6HKH K3Ha.nbH0r0 OTKill^Ka B HMCXOAfliMeil XIUHIW. B MaCTHOCTM, '-iT06bl BOCCTaHOBMTb nHflOT- 

Ci^rHan, nocnaHHbiii us aHTeHHbi k nyni<Ta Aooryna : a nptfHSTbiM SHTeHHOM/noj-ibaoBaTejibCKoro 
TepMMHana, nunoT-CMmaji, npuHRTbin aHTeHHoii /TepMMHana, cnanana nepe^HO»:aeTCfl c 
nocneAOBaTenbHOCTbioyonLua, Ha3HaseHHOti anTeHne /nyHKTa AOCTyna. Boce^b BCKDbSTbsx 
c^mboxiob MOPM fxnp. scex BocbMH CMMBoribHbix nspwoAOB fii'iF. HMJioT-cumajia MBxMBbix sareM 
HaKanriMBaiOTca, npunew HaiiormeHHe sbinonHaeTca no orAsribHOc™ p,n<R Ka>i<Aoro M3 52 
noAA^anaaoHOB, wcnoribayeMbiXA™ nepeHOca nnnoT-CMrHana MBxMBbix. Pe3ynbTaTaMM 
HaKonneHMaHBnaroTC?! ^ ( (k) •■ A™ A=±{1 28}, hto sBjisieTcs omohkom 

KannGpoeaHHoro KananbHoro OTKnuKa HucxoAsiAeii tsuhum m aHTeHHbi /nyHKTa AOCTyna k 
3HT6HH6 /'nonbsoBaTenbCKoro TepMHHana fljin 52 noAA^anaaoHOB flannbix w nwriOT-cwrHaria. 
Ta >Ke ca^aa o5pa6o rKa nunor-curHajia mohsst 3binonH«Tbca nymcroM AOCTyna w» 
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BOCcraHOBiieHns? nwnoT-curHan, nepeAasaeMorc ot k3>kaom aHienHbi nyHKTa Aocryna k «a)KAOM 
amende norib30B3TejibCKoroTepMt.iHa.na. nunoT-cuman, nepeflaHHbiii Ka^Aofi aHienHOii nyHKTa 
Aocryna, mo>k6t 6b!i"b BOCGTaHOBXJSH BGKpbi i H8M c noMOLL|bK) nacrieAOsaTexibHQCTePi yonwa, 
HaaHaneHHux 3iofi aHTSHHe. 06pa6oTKa nwnoT-cm-Hajia o6ecnesMBaeT .n„ snaneHm pps\ 
Ka>KAoro H3 52 noAAnana30HOB, r#e n v oGosHanaeT hmgto aHTenn b nyHKie AOCTyna, 
a K, o6o3HawaeT smciio ameHH b no/ib30BaTeribCKOivi repMKHaxie. •">> .n„ aHaneHUM a™ 
Ka>KAoro noAA"iana30Ha HBxiaroTcn aneMeHTawiM oqeHKti j/ Kann6poBaHHb!x KaHanbHbix 
OTKJiMKOB HucxoAfiiJieii jimhmh a™ 3Toro noAA^anaaoHS. 

nuriOT-curHan MBxMBwx mokgt raioKe nepeAaBarbca no BoexoAasAePi nnHnn 
nojibaoBaTenbCKMM repwuHanoM flna Kami6poBKn n b peaoiivie paaneceHna, Ta we caMas 
o5pa6oTKa, onucaHHaa Bbiiiie A"* nonb30saTenbCKoroTepMtiHana, a™ BOCCvraHOBneHns nwnoT- 
curHana MBxMBbix, noexiaHHoro nyHKTOM Aocryna, mo>k6t tbioks BbinoxiHarbcs nyHKTOM Aocxyrsa, 
MTo6bi BOCcraHOBHTb nunor-CMrHaji MBxMBbix, nocnaHHbiM noxib30BaTexibCKHM repMnnajiOM. 

3, ynpaBjiaeMbiPi aianon 

ynpasnsieMbiCi STanoH mowgt nepeAasarbCs b nacTM npeawSynbi flBfl KaHana RACH (kbk 
noK33aHO na cpwr.5C) urm HBfl KaHana RCH (k3k noKaaaHO Ha cpnr.5E m 5G) Ka>KAbiM aicTMBHbiM 
no/ib30BaTenbCKMM TepMima/iOM. ynpaenaeMbiii 3T3jioh woweT Tame nepeAasaTbCfi b h3ctm 
npeaw6yjib! ilBfl KaHSxis FCH (kbk noK33ano Ha cpwr.SE n 5F) nyHKTOM Aocryna k aKTWBHOMy 
nonbaoBaTeJibCKOMyTepMMHany. 

A. ynpaBnaeMbiit aranoH h npocrpaHCTBeHHoe MynbTunneKcupoBaHne 
ynpaBnneMbifi aranoH coa6P>kmt KOHKpeiHbSM cmmboh MOPH (Hanpuwep, tot «e caMbm 
cmmboji MOPH P, McnonbayewbiSi a"« rwnoT-cwrHana MBxMBbix), Koropbifi nepeAaerca Bcewm 
nep8AafOLU,MMM ameHHaMM b nonb30BaTe/ibCKOM leptmnane (Ann BocxoAawtefi phhmm) h/ih 
nyHKTe Aocryna (Ana Hmxofwwpu svahwa), Oah3ko cmmboh MOPH P ppn KawAoro CMMBonbHoro 
nepnoAa o6pa6aTbiBaerc5i npocTpaHcreeHHO (T.e. cpopMnpoBaHneM nyna) ynpasnaioiAMM 

BeKTOpOM RSm OAHOM C06CTB6HH0M MOAbi. 

HepBbiH cmmboxi ynpaBJineivioro 3T3JiOHa, nepeAaBaeiworo no/ib30B3Te/ibCKiiM TepMMHanoM b 
npeaM6yne KaHana RACH, Mower 6b!Tb Bbipa>K3H kbk: 

= • v* • A>(*) , zui» * € YpaBHCHHe (64) 

tab //fit; aBnaerca BexTopoM nepeAaM^A^fi noAA^anaaoHa A; 
l.jk) ABJineTCfl KopperaunoHHOw MarpHqeft ah» noAAnana30Ha Atatih non baoBaTe/i bCKoro 
TepMiiHana; 

v f/c y aBfi?ieTca ynpaBJiaiom«M BeKTopow Ana noAflnanaaona /maBHOM ujupoKonofiocHofi 

COGCTBeHHOk! MOAbi; 

p(k) «sxi?ieTC« nmiOTHbiM CMMBO/iOM AJ"i« noAQnan330H3 A; m 

^' ={-32 31} sBj-^OTcr-i HaSopow mhaokcob &sya bcox 64 noAA^anaaoHOB. 

Beicrop xfk) bkjtk)H3Gt s ce6« Mexbipe cwMBona nepeASHH a«« ksjkaoto 3Ha^eHn« A- 
KOTOpNe noAnejKay nepeflane neTbipbMH aHreHHatvin 3 nanbaoBaienbCKOM TepMUHane. 
ynpaBJiaiounnM seKTop v,^(k) HBnserca nepswM cron6iiOM MaTpwi^b! y jk) npasbix 

C06CTBGHHbiX BSKTOpOB OI^SHKM ft (fr ) SCanwOpOBai-iHbiX K3Haf!bHb!X OTKJIS'IKOB BOCXOA«SA e ^ 

jiMHM M ,rAe^ tW = ^ iW q^ i(k) ^ (k) ^ (k) ] . a v^/k) flenneTOJ i-TWM 

ctoji6s40m , ^ ) . Bbiiiie npeAnonaraeica, hto CMHrynapHbie anaMOHHfi b y, j m CT0n6u,b! 

V /k • ynopflAOHMBawTcn, kbk onwcaHO BbfLue, 

Btopom cuMBon ynpasn^ervioro OTajiona, nepeAaBaeiviyp! noribaoBaTenbCKMM TepMMHanoM b 
npeaM6yne KaHana RACH, BKrironaeT b ce6a hhahkbtop CKopoc™ nepeAann Aawnbix (HCfi) 
(DRI) Ann HBfl KSHana RACH. i^lCfl yK33biBaeT CKopocTb, ncnonbaosaHHyK) Ana coo6iA,eHra 
RACH, nocnaHHoro b FlBfl Kanaxia RACH. S^ICfl BCTpaMBaerca bo Bropow cumboxi ynpaBXiaeivioro 
STanoHa nyTGM OTo6paweHna MCp, b KOHKpeTHbiPi cmmboji MOPH .. noK33aHO b Ta6xiHi4e 
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15. Cmmboji s Jn 33T6M nepeMHOKaerca c nn.noTHbiM c^MBonoivi jtf*; nepefl BwnonHeHneM 
npocTpaHCTBGHHOM o6pa6oTKH. BropoiicnMBor!ynpaBraeMQro3TanoHafljifi RACH mo>kgt 6biTb 
BbspameH k3k: 

#)=L^)'i,.,W-s A -p(lt) , *i* teJf' YpanHeHHe (65) 

KaK noKasaHO b ypasHSHnax (64) w (65), iojibko coScrBeHHbifi seKTOp v, lfl (1./ Ana maBHoro 
LUMpoKononocHoii co5dBeHHOi/! MOflbi ncnonbsyeTCs flns ynpaBnaeworo 3Tanona Ana RACH, 

Cmmboii ynpasnneMoro aianona, nepeAaHHbsn no/ibSoeaTeribCKUM TepMMHanoM b npeawi6yne 
Kanana RACH, wower 6biTb BbipaweH kbki 
I w (*) = K w (it) • v WiW (A ) • p(*) , k £ r, YpaBHenKe (66) 

r$e ^Jk) aBJiaerca BeicropOM nepeAanti .ana noflAnana30Ha A - titupoKononocHOw 

C06CTB6HHOM MOflb! /J7; M 

flBfiaeTCfl ynpaBJiawii^MM BeKTopowi Ana noAAnana30Ha ArwHpOKononocHoft 

CO6CTB6HHOI/! MOflbi /77(T.e. /Tb!M CTOnGqOM j/ /£j . 

CkiMBon ynpaBnaeMoro aTanona, nepeAaHHwii nymcroM Aocryna e npea^oyjie KaHana FCH, 

MOK6T 6b!Tb Bblp3>KeH K3K! 

X**. (*) = I,(i) • M*., m (*)K*) • fl™ * e YpaBneHHe (67) 

rAe *..:„,„,: asjiaeTca BeicropOM nepeAaMM Ana noAAwana30Ha A LUHpoKononocHOw 

C06CTBSHHOM MOAbl IT!., 

g j ABnneTCfl KoppeKTuposoHHOM MavpMMeH Ana noAA«ana30Ha A Ana nyHKia Aocryna; n 
) asxiaerca ynpasnaiou^nM BeKiopOM Ana noAA^anasoHa A'LUMpoKononocHOw 

C06CTB6HHOM MOAbi m. 

VnpaBnaiOiAMH bsktop „ a M fA, } aBnae-rca m-HbiM CTonGMCM MaTpnqbi jt ^ j npaBbix 
co6cT8eHHbix seKTopos 0l^6HKM H r} .jk ) Kanw6pOBaHHb!X KaHanbHbiX OTKHUKOB HucxoAflineti 
tihhhm, rAe fj (k)== A (k)u . ~(k) u 3 (k)u A (k)] 

ynpasnaeMbiM aranoH mokct nepeAaBarbca pasnnHHbiM o6pa30M. B oahom saps-iai-ire 
ocyu^ecTBneHns oahh nnn oonee coScTaenHbsx BetcropoB wcnanb3yiOTca Ana ynpaBnaeworo 
srariona A.na Ka>KAoro Ka.apa ASP w aaswcHT or An^renbHOCTM ynpasnsewioro aranoHa, Koropaa 
yi<a3bisaeTC» ro/irmm Tun npeawtSyribi FCH/RCH a nHcj^opMauMOHHOM 3neMeBTe FCCH. 
TaSnHLia 36 nepenncnaeT npuBaAenHwe p,rm npwMepa co5cTB8HHbie Betcropbi, ncnonb3yewwe 
Ana npeaw5ynbi Ana Kananoa FCH h RCH Ana pasnnHHbix pa3Mcpoa npcawSynbi. 



J CillvMJIOB MOf-Lj 



1 iv:GPH 



6c- fi ; r n i" - - n o • 



KaK nosoaaHO b Ta6nnq8 36, ynpaejiaeMbiM 3Tanohi nepeAaeTca Ana bcsx neTbipex 

C06GTB6HHb!X MOA B eAMHCTBeHHOM K3APS A^P, KO:~Aa pa3M6p HpeaM6yJ1bl p8B6H HeibipeM V\T\V\ 

BOCbMM cuMBOJiawi MOPM. YnpasjiaeMbiM aranoH, nepeABHHbiM nonb30BaTenbCKMM repMUHanoM 
Ana n-Horo CMMBoaa MOPM b npeawGy/ie ixnp. Kanaka RCH, Mo:*ey 6biib Bbspa^en kbk; 
x (k) = ^ M (fe) • t stJlw< i 4 (fc) - p(k) , urn keK f h « = {l,,..,L}, ypaBHemte (68) 
in,B L aBJiaeica pa3MepoM npeawGyjibi, r.e. 1 ~4 Ana Twna 2 n - =8 Ana Tuna 3. 
AHanorMHHO ynpaBnneMbiii 3raiiOH, nepeAaHHMti nymcroM AOCTyna Ana n-noro cwMsona 
MOPM b npeaMSyne Ana Kanana FCH, MO^erGbiTb Bbipa>KeH kbk: 
x^(k) = g^(k) -n^Mpik) , AJra keK f h « = {1 L}. yp3BHCHnc (69) 
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KaK noKa33HO b ypaBHeHMHx (68) n (69), >ne™pe coocTsenHbix moam i^MKnuHecKn 
noBTopawrc?! nepea Ka>KAb!Pi 4-cwviBOJibHbiii nepnoA nocpeACTBorvi onepaMHw (" mod 4) ,nrtR 
ynpaBj"mK>u4ero Bexropa. 3ra cxewa Mowar ifenoj~:b30BaTbC£i, ecnw nanan H3M6HH6TCH Sonee 
6bicrpo n (mjim) Ha paHHew craAnn coeAMHeHwa, KorAa Hyx<HO 8biCTpo nonynnTb xopowyto 
oqeHKy Kawana p,m npaBwnbHOM pa6orbi CMcreMb!. 

B ApyroM sapnanre ocymecTBJienwH ynpaBnaeMbiii aranoH nepeAaexcs ajis qahow 
uinpoKonoxiocHOM coScTseHHofi MOAbi p,rifi Ka»Aoro KaApa flBP, ynpaBJiaeivibiM aranoH pjm 
neTbipex LunpcwononocHbix coGciBenHbix moa MOJKer qnKfiKHecKM noBTop^TbCfi nepes Meibipe 
KaApaflBP. HanpMwep, ynpaansuoiiiHe aeKropbi ) , v^.,(k) , v„.,(k) M Moryr 
i^cnoiibaoBaTbca nonbaosaTenbCKUM TepMi/ii-ianoM A-na nepBoro, Bioporo, Tpeibero n 
neTBepioro KaflposflBP gootbstctbshhg. KoHKpeTHbifi Mcnonb3yeMbi^ ynpasnsuo^nii eeKiop 

MOK6T KOHKpeTM3HpOBaTbCa AByMfl MiiaAiliWMH SHaseHMfl CHeiMUKa K3AP0B b coo6iu,eHnn 

KaHana BCH. 3ra cxeiwa ri03BonHer ncnonb30Barb Sonee KoporKyio sacib npeaM6yiibi s nSfl, ho 
mo>k8t noTpe6osaTb 6onee RnmenkHoro nepnoAa BpeweHsi, HTo6bi nonyHMTb xopoinyio oqeHKy 
Kanana. 

flna o6omx onucaHHbix sbiLue sapnaHros ocyuj,ecrBj"ieHH£i yripaBxiaeMbiM aranon Mower 
nepeAasaTbCH na 3cex nerbipex co6cTB6HHbsx MOAax p,nn nepeAa^M Aannbix Aa>Ke npM 
ncnorib30BaHMM b ASHHbiw mom8ht menee Mew neTbipex coocTeeHHbix moa (k npuwepy, na-3a 
Toro, hto Hencnojib3yeMbie coocTsenHbie moa^i mnnmcn HeKaHecrBeHHbiMn v\ ordpoiueHb! 3a 
ch6t co3AaHnn M36biTOHHOCTn). riepeAaMa ynpaanqeMoro arajiona Ha HewcnonbayeMOw b 
AaHHbif-i MOMeHT co6cTB©HHOfi moa© no3Bon?;eT npneiviHMKy onpeAe/iMTb, KorAa coScTseHHaa 
MOAa yjiyniuaeTca b AOcrraxo'-iHOM creneHH , Hio6b! Bbi6paib ee Ana McnorsbisoBaHns, 

B. ynpaariaeMMiIara 

flns pe>KMMa ynpaBneHun nynoM npocTpai-icTBeHHaa o6pa6oiKa na nepeAawiAePi CTopoHe 
BbinonHfleTcn c noiviow,bio na6opa HopMnpoeanHbsx coScrBenHbix BeKTOpOB ppa rnaBHOM 
ujMpOKononocHOM coScxBeHHOM MOAbi. 06tAaa cpyHKqwH nepenoca HopMMposaHHbiM 

C06CTBeHHb!M BSKTOpOM 01 TiHHHa OT Q6LU,eW CpyHKI4MM nep6H0Ca HSHOpMUpOBaHHblM 

co6cTB6HHbiM BeicropoM (T.e. v.. n (k) vjh) )■ YnpaBrineMbiCi aianoH, 

reHepwpyeMbifi c wcnojib30BaHMeM Ha6opa HOpMnpoaaHNbix coCcrBeHHbix bsktopcb AJ"i« scex 
noAA«ana30HOB, MO«ev3aTeM nepeAaBarbC^ nepeAarHMKOM w (.icnonbSOBaibC^ npneMHMKOM 
Ana BbiAeneHwa eeKTOpos comacosaHHbix cpMnbrpos p,nn arwx noAA^anasoHOB ahs pexnua 
ynpaBneHMH nywoivi. 

flriH BocxoAaiAePi smnm ynpasii«eivib!!i sraxiOH ixsv?. pexuma ynpasneHna jriynoM wsoxer 6biTb 
Bbipa>KeH KaK: 

% vs; (jfc) = K 0( (jt)? w (*)p(Jk) , ajis i e JC . YpaBHeHMe (70) 

B nvHKre Aocryna npuH^Tbiii ynpaBnaeivibiM aranoH BocxoA^iqew mmm pjm pe»HMa 
ynpaBJieHMfl nyMOM mokbt SbiTb BbipaxeH k3k: 

£ op .., r =,1^ (*) + S v (*) » Am * e A% 

- E w (Jfc)^ (jk)v 1It (Jk) + n w (fc) y pauHeHHe (71) 

= l»p (*)v„ (t)p(t) + (t) 

Mio8bi nonynnTb BeKTOp-cipoKy »» £f ,('*J comacoBanHoro cp«nbTpa a^^ nepeAann no 
BQCxoAauieii jimhihi cynpaBneHneM nynow, nprnmbm e- too • * : ,^rx ynpaenqeworo 
3Ta.nona CHana/ia nepeMHOKaerea c ^*ft). PesynbTaT 3aTew MHTerpwpyexc« no MHOJKecTsy 
npuHATbix CMMBanoB ynpaBnneMoro dTajiOHa a™ 4»pMMpoBaHMs oqeHKM K< V (V vjk) 
Beicrop «!„< mmejcn conpa>KeHHOM rpmonomi\mih or srovt oi\enm. 

npw pa6oie b pernvtue ynpasneHMSi nynow nof!b30BaTeribCKEiM repMMHan mo>k8t nepeASBarb 
mhO/KSCtbo cwMBOJiOB ynpaBfifieMoro axanoHa, k npuMepy, oahh mtA 6onee cmmbojiob c 
ncnonb30BaHneM Hop^wpoBanHorocoOcTBeHHoroBeKTopa v (k) < oa^h mum 6onee cmmbojiob 
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c Mcnonb30BaHneM co6ciBeHHoro Bescropa v., n (k) A-ns maBHoii LUMpoKononocHOw co6ciBeHHOM 

MOflb! H, BQ3MOKHQ, OfiHH WJ"li<i DQJiee CUPjSBOJIOB C HCn0j1b30BaH«6M CG6CTB8HHbiX BSKTOpOB flJIS 

Apyrux iiiMpOKononocHbix co6crBeHHb!x moa. Gumbohm ynpa3iiaeivioro 3TajiOHa, renepupyeMbie b 
noMOLiibso v.. f (k ) , Moryj i/icnonbsoBaTbca nyHKTOM Aocryna p,nn nonvHeHra BeKiopa a»„f*; 

corriacosaHHoro cpunbipa. CwMBOJibi ynpasrfHeMoro 3TariOHa, reHepupyewwe cnoMOU4bK) 

, (k) ■. MoryT Mcnojib30BaTbca a™ nojiyneHMfl «_J*) , Koropbifi momsj sarem 

kiCnOJlb30BaTbC51 A™ nOnyH6HH51 H0pM^p0B3HH0r0 COSCTBeHHOrO B6KT0pa « 2f ,i[^/' , KOTOpbiM 

!/iCfiQrib3yeTea p,nn ynpaerieHna nyMOM b hucxoa^!^©^ nwHun. Cs-nvsBonbi ynpaBJiaeivioro aiajiona, 
reHepupyewbie co6crBeHHbiMn seKropaMM v„ i2 (k) - Pfl» ppyrvtx coScrseHHbix moa. 

Moryr wcnonb30BaTbca nyHKTOM flOCTyna ftna nonyneHMfl «„. 2 (*) - k CMHryrapHbix 

SHaneHnii p,nn stux Apyrax co6cTBeHHbix moa. 3Ta HHCpopwaM^a MO>KeT aaiewi McnojibaoBaibca 
nyHKTOM Aociyna, Hro6b! onpeAe™~fb, ncnofibsyeTCs sm pe>KMM npocvpaHCTBeHHoro 
Myj-ibTHFineKCupQBai-ins urn pewwvi ynpas.neHi-iH rjynoM p,na nepeAaHM AanHbix. 

flra HucxoAsuuetf nnHnn nonbaoBaTenbcsow TepMnnarf woweT norsy^wTb bsktop m..,(k) P-.w 

pewiAMa ynpaerieHna nynoM Ha ochqbs oi^eHKM ihjk< K8nn6poBanHb!x KaHanbHbix otkhhkob 

HHCX0A«!A6M JIMHMM. B H3CTH0CTM, nOJlb30BaTenbCKMM TGpMMHan MMeOT m 

AeKOMno3MMHM no en Hry/iapHbiM 3HaM8HHfiM n, M (k) m Mower no/iynurb HopMnposaHMbiM 

C06CTBeHHblfi B6KTOP u^k) . riOilb30BaTeJibCKHil TepMMHan M0>K8T 33T8M nep8MH0)KMTb 

c SL^k) , MTo6bi nojiyMMTb a^'k) , m Aanee mojkst nojiynKTb m, 4 (k) Ha 

ocHOBe H_ cd ,(k) *. v (k) . AnbTepHainBHO ynpaBnaeMbiM ararsoH MO>Ker 6biTb nepeAan nyHKTOM 
AOCiyna c noMCiAwo HOpwupOBaHHoro coGcTseHHoro seKropa H. v ( k ) , w 3tqt yrspas/iffeivibiw 
srariOH MO>Kev o6pa6aibiBaTbc« nonb30BaTe/ibCK^M repMUHanoM Tax, k3k onwcaHO BbiLue ajih 
noxiyneHMH m^f"^ . 

4. nmoT-cwman HecymeB - &QcxQflaiMaaa«HMa 

OriMcaHHaa crpyKiypa riOAA^iana30Ha MOPM BKJiK)HaeT a ce6« netbipe noAAviana30Ha nwriOT- 
curnanoB c HHAeKcaMM -21 , -7, 7 n 21 . B oahgm Bapwai-ire ocyiAecTBneHMfl nunoT-cumaji 
HecyuJieti nepeAaeTcn b seibipex noAA^anaaoHax nunor-curHana bo scex cuMBonax MOPM, 
KOTOpue He 3BnnK)TG?i HacmMn npeaM6yf!bt. riHrfOT-cHrHar! HecyiAew Moxer 6birb ncnor!b3osaH 

npH8MHMK0M, HT05b! 0TCJ18^<HBaTb Cpa30Bbie M3MeH8HWH BCil8ACf 8M6 Apei^C^a B r8H8paT0paX K3K 

b nepeAamnKe, TaK m b npneMHUKe. 3to ivio«<eT oSecneMHTb ynyHUjeHHbie noKa3aT8.nEi npn 

A8 M OAVn «L|HH ABHHbiX. 

nmiOT-cuman HecyiAefi coAepJKnr Merwpe nwnoTHbix nocneAOBare/ibHOCTM, P A (n) , p„ 2 f»; , 
P,, ,''«,) n P t (n) , KOTopbie nepeflaiOTca b neTbipex noflAnanasoHax nunoT-cwmanoB. nwioTHbie 
nocneAOBaienbHOCTH iworyr 6birb onpeAe^eHbi kbk: 

P cl («) - P n (n) = P rt (n) = ~P ri (n) , JUIH 2, ... 127}, YpaRHeHne (72) 

rA8 " ecib MHA8KC A^a CMMBonbHoro nepnofls MOPM. 

n«riOTHb!8 nocneAoaaTeiibHOCTM Moryr 6birb onpeAe.nenb! Ha ocHOBankin pasHbix 
nocneAOBaTeribHOCTew ASHHbix. B eapwaHre ocyiAecTBrieHwa n^jiOTHaa nocneAOBaTertbHOCTb 
p d (n) reHepHpyercfi na ochobshmm no/inHOMa g(x) ----- x' + + x < TO© HanaribHoe cociofiHMe 
ycTaH3BnnB3eTCfi Ha see nym, a BbixoAHbie onibi o ; o6pa;-;aioTC« b 3H3H8hmh cwmana 
cneAysoiAMM o6paaoM: 1 => -1 h0=>1, nsinoTHas nocneAOBaTenbHOCTb p^( n ) p,nn " ={1, 2, 

127} MowerSbiTb Bbspawena mn: 
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P cl (n)= {1,1,1,1,-1,-1,-1,1,-1,-1,-1,-1,1,1,-14,-1,-1,1,1,-1.1,1,-^14,1,1,1,1,-14, 

14,-144,-1,-1,144,-14,-1,-1, 14,-14,-1,-14,-1, 144444,-1,-144, 
-1,-14,-14,-144,-1-1,-144,-1,-1,-1,-14,-1,-14,-14,144,-14,-14,-14, 
-1,-1,-1,-1,-14,-144,-14.-1444,-1,-1,1,-1,-1,-1444,-1,-1,-1-1,-1,-1,-1}. 
3waHeHra "1" n b nwnoTHOM nocneAOBaTenbHOc™ P cl (n) Moryr OToGpa^aTbca b 
nnjiOTi-ibie cuMBOfibi c noMombto KQi-iKpeTHoa cxeMbi MOflyjifiunn, Hanpniviep, c noMOU4bio BPSK 
"1" MO»<eT OTo6pa)KaTbca b "!-(■' , a mokbt OTo6pa>KaTbcs b ). Ecnw n^eeics 6onee 127 
CMMBonoa MOPM, to nunoTnaa nocneAOBarenbHOCTb mo>k6t nosTop^Tbc?!, tsk mto p d ( n ) = 
P A (n) (" mod 1 27) fln« n >1 27. 

B oflHOM eapnaHTe ocyiAecTBneHUH Meibipe rwnoTHbix nocneAOBaTenbHOc™ 
nepeycTaHaBnuBawTCfiflnn Ka>KAorc TpaHcnopTHoro KaHana. Tskhivi o6pa30M, b HwcxoAaiAefi 
jimhmm nw/iOTHbie nocxieAOBareribHOCTH riepeycraHasnMBafOTCfl ajih nepBoro cwMBona MOPH 
coo6iAeHiia KaHana BCH, nepeycraHasnHBafOTCs onarb ajih nepeoro cwvsBona MOPH 
coo6ii48H^!5i KaHana FCCH m nepeycraHaBnKBaiOTCH a™ nepsoro cuMBona MOPH, nepeAaMHoro 
no xanany FCH, BflpyroM BapnaHie ocyiAecTBneHMs nnnoiHbie nocneflOBareribHOCTM 
nepeycTaHasnnBawTCfl b nanane Ka^AOto KaApa flBP w noBTopatOTCs tbk Macro, kbk aro 
Heo6xoAn^o, fljis 3Toro sapnaHTa ocysAecTBiieHMs nwnoTHbie nocneAOBaienbHOCTH Moryr 6biTb 
ociaHOBneHbi b revenue Mac™ npeawGynbi KaHanos BCH m FCH. 

B pewMMe pasHeceHMH neTbipe nwnoTHbix nocneAOBaTenbHocrn OTo6pa>KaioTca Ha nerbipe 
napbi noAAManaaoHOB/aHTOHH, sok noKaaanc b Ta6nnue 29. B ^acTHOc™, p, <>, ) ncnonb3yeTC8 

Ana noAAnana30Ha -21 aHTSHHbi 1 ; P c2 (n) ncnonb3yeTCH nna noAflnana30Ha -7 aHTBHHbi 2, 
P c , f wcnojib3yeTCH ajmh naAAMana3GHa 7 anrenHbi 3, a j^, (n) ncnonb3yercH An a 

noAAnana30Ha 21 aHTeHHbi 4. Ka>KAaa nunoTHas nocxieAOBaTenbHOCTb3aieM nepeAaeics Ha 
CBasaHHbix c HePi noAAnanasoHe m anreHHe. 

B pewniwe npocTpaHCT3eHHoro MynbTunneKCupoBaHun nerbipe nunoTHbix 
nocneAOBaienbHOCTn nepeAasoTca Ha maeHoii co6ctb8hhoj^ uon,e mx cooTBeTCTBywinnx 
noAAnanasoHoe. npocrpaHCTBeHHan o5pa6oTKa A*"ia nunoTHbix CMMBonoB necyu^efi ananoraHHa 
BbinonHHeMofi &r\n cwMBOJiOB MOAynHL|nn. K3K onncaHO BbiLiie. B pejKMwe ynpaBneHHH nynoM 
neTbipe nunoTHux nocneAOBaienbHOCTM nepeAaKrrc?i Ha ax cooTeeTCTByioiAMx noAAnana30Hax c 
McnonbaoBaHweM ynpasnen^?! nynoM. ynpasnenne nynoM p,rm nwnoTHbix cmmbohob Hecymefi 
rasoKe ananornHHO BbinonHsieMOMy ppa CMMBonoB MOAyn^quw. 

KoHKpeTHaa crpyKTypa nnnoT-cnrHana onwcana Bbiute m» cwcreivibi BJ1BC MBxMBbsx. fln» 
3Tofi CMCTeMbi TaiOKe Moiyr ncnonbaoBaTbcsi Apvrtie CTpyKiypbi nkinoT-CHrnana, KOTopbie 

BXOA^T B 06b6!V! MSOSpSTeHMfl, 

IX. PaSora CMCieMbi 

$nr.12A noKa3biBaeT KOHKpeTHbiPi Bapwaw ocyu4ecTBJieHMH AnarpaMMbi 1200 coctohhmm a^^ 
paSoTbi no/ib30B8renbCKoro reptAmana. 3ra A^arpawwa cocrojiHuPi BKinonaeT b ce6a neTbipe 

COCTOflHMfl - COCTO^HMe 1210 MHHLfHtipOBaHMe, COCTO^HUS 1220 HGdKTHBHOe, COCTOflHMe 

T23Q /Jocryrni cocToaHkse 1240 Cos^mhshms. Ka>KAoe m3COCtohhmm 1210, 1220, 1230 m 1240 
mo>k8t accoqwuposaTbC?! c HecKonbKHMM noACOcroiRHMRMM (He noKasaHbi na cpnr.12A Ana 

fipOCTOTbi). 

B cocTOflHMM MHHunnpoaaHne nonb30BaTerfbCRMfi xepMHHan nonynaeT cncTeMHyK> nacTOTy m 
CHHxpoHH3ai4Mio m nonyHaeT napaivseTpb! cucTeMbi, nocnanHbie no Kanany BCH. B 
cocroHHiw MwnjMpOBawe nonbsosaTenbCKHM Tepw^nan wo^eT BwnonHHTb cneAywaine 
cpyHKUMn: 

- OnpeAenensie CMCTSMbi - nonb30saTenbCKMM Tepf i < i 
HacTore 3axBa™Tb CHCTewy. 

- 3axB3i MaGTOTbi/cnHxpOHM3aqwM - nonb30B3Tef!bCKnfl repMHnan saxBarbiBaer ManKOBbiii 
nunoT-cuma/i m cooTBercTBeHHO HacTpai^saeT cboks nacTOTy v> CHHxpoHMsaMwo. 
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- 3axBax napawieTpoB - nonb30BaTenbCKMM TepMMHan o6pa6aibiBaeT BCH, mo6bi nonyHMTb 
napawexpbi cwcxeMM, CBS33HHbie c nvHKXQM AOCTyna, us Koxoporo npuHMMaeica CMrnan 

HHCXOAHUjefi J1HHMM. 

Ho saBepmeHHi'i ipeoyeivibix fl/ia coctohhhsi MHHifHHpoBaHm cjjyHKqHM nojibaoBaTenbCKMii 
TepMMHan nepexoAMT b cocTOBHue HeaKmsHoe. 

B coctohhmh H&3KTM8H0& noxib30BaTenbCKnfi TepMMHan nepnoAMMecKn oiciie^nBaer K3Ha;i 
BCH na HaxiMHwe oGnoBnenHbix napawexpoB cncreMbi, yKaaaHUM noncKOBbix BbiaosoB w 
LunpoKOBeii4aTef!bHb!xcoo6meHHM, nocbinaeMbix no HucxoAfiiMePi jihhlh' HiiK3*,ie paA^o 
[ Cbi hs BbiAenjHOTcn nonbaoBaxenbCKOMy xepMUHany b stom coctohhmm. B 
coctoshmm HeaKTHBHoe no/ib30BaTenbCKMM TepMMHan mokbt Bbinonnsirb cneAyiomMe cpyHKunn: 

- Ec/im oSecneHMBaercfl perKcxpauKs, nonb30BaxenbCKMii repwwHan bxoaut b 
coCTOHHue /7oc7y/7C3anpocoM pernor paMWM. 

- Ecnw o6ecnemiBaeTca KanaOpoBKa nepeAaTHMKa/npneMHw<a, noribsoBaTenbCKwiiTepMUHan 
bxoaut b cocTOAHne ^7oc7y/7C 3anpocoM KanwOpoBKn. 

- nonb30BaTenbCKHM TepMMHan KOHTponwpyeT Kanan BCH Ha Hannnne yKasanwa noncKOBbix 
BbisoeoB w LunpoKOBeuuiaTenbHbix cooSineHMM, noexiaHHbix ho Kanany FCH. 

- Ecnw nonb30BaTenbCKMfi TepMMHan nMeeT AaHHbie, hto6w nocnaTb m no BocxoAamew 
nnHMM, oh bxoamt b cocTOfiHue flocrync sanpccoM pecypcoB. 

- rionb30BaTenbCKMM Tepwunan BbinonHaeT aiccnnyaTaqwoHHbie npoqeAypw, Tarae k3k 
o5HOBneHt-ie napaMerpos cwcxeMbi m cnemenm 3a Kana/iow. 

- rionb30BaTenbCKMw TepMMHan mojkbt BxoAMTb b npepbiBMCTbifi pe>KMM pa(x>Tbi Ana 
c6epe>KeHMfi moluhoctm, ecn^ stot pewam* noAAepawBaeTea nonb30BaTenbCKMM TepMMHanoM. 

Ecnw nonb30saTenbCKOMy Tepsvinnany ny>KHbi paA^o pecypcbi or nyHKTa Aocryna Ana KaKOw- 
nw6o aaAaMM, oh nepexoAwx b cocTOSHwe Siocryn. Hanpuwep, no;ib30BaTe;ibCKi.w TepMMHan 
mo>k6t nepeiiTM b cocrofiHue JJocryn b OTeeT na noncKOBbiw bwsob wnsi MHAfiKaiop DST. 
nocbmaeMbifi 8 coo6uj,eHww KaHana BCH, &m perwcrpannn wnw 3anpoca Ha Kann6poBicy unw pjna 
aanpoca BbiAeneHHbix pecypcos. 

B coctoahmm /^<Pcrj/)7nonb308aTenbCKnti TepMMHan HaxoA^Tca b npoqecce oSpaiqeHMfl k 
cucTewie. rionb30BaTenbCKMM TepMMHan mokbt nocbinaxb KopoxKne cooSmeHwa w (mjim) 3anpocbi 
na pecypcbi FCH/RCH c ncno;ib30BaHMe!vs KaHana RACH. PaCcxa b Kanane RACH 5onee 
|-ioapo6ho onwcana hm)ko. Ecjim nonb30BaTenbC«HM TepMMHan OTCoeAHHsercH or nynicra 
AOCTyna, to oh nepexoAHT msap, & cocToanne HeaxmsHoe. Ecnw nonb30Ba-enhCKOMy 
TepMMHany Ha3HaH3tOTC?3 pecypcw nj\?. HKCxoAstMew tvahma m (vinn) BoexoAflmew nwHMM, to oh 
nepexoAMT b cocTOflHwe Coefimemie. 

B coctojihmm Coeq'/#/i?/-/^enonb30BaTenbCKOMyTeprviHHajiy Ha3HaHaiOTca pecypcbi FCH/RCH, 
xo™ m Heo6fl3aTenbHO p.n?. Ka>KAoro Kap.pa $BP. noribsosaTeribCKUM Tepwunan MOweT sktmbho 
ncnorib30BaTb BbiAenennbie pecypcbi nnn wosceT k3xoawtch b ofK^amm (noAAep^^saa 
coeA^HeHMe) b coctoshhm CoeA^Henm. nojrib30BareribCKs«iM xepMMHan ocxaeTca b 
cocro?!Hnti Coe>qHHeHHe p,o xex nop, rokb oh He 6yA©T OTCoeflfineH nyHKTOM Aociyna mdm 
bgpm BbiMAeT ero spewfi nocxie OTcyrcTBMfi aKTHBHOcru p,m KOHKpeTHoro nepwoAa Bpewenw 
npocron, m b 3tom cnynae oh nepexoAMT nasaA b cocroaHne HeatcrmHoe. 

Haxoflsicb b coctohhmm H&axTMBHoe, flocTyn v\m Coe/juHeme, nonb30BaxenbCKMM TepMMHan 
nepexoAMT naaaA b cocTosHMe fiHHqntfpoBanne, eonn ero nuTaH^e BbiKntonaeTcn Mnw ecnw 
coeAHHeHne OTSpacbiBaerca. 

Owr.12B i ler kohi porHbiS Bapnanx ocyinecxBiieHUfl A^arpaMMbi coctoahmm a™ 

C0CT03HM51 1240 CoefiMHBHm. B 3tom sapwaHTO ocymecTsneHMH cocrroaHwe CoemMHeHne 
BKnionaeT b ce6a xpw noACOcroHHua - noACOCxofiHue 1260 YcraHOBKa, noACOCTOHHue 
1270 O if. os'unoA octo m 280 Omtqa m o.nbso pwnHan bxoamt b 

noACOCTOHHwe YcraHOBKa npw npneMe Ha3HaMenns no Kanany FCCH. 

B noACOCTOJiHMM YcraHOBKa nonbsoBaxenbCKuPi xepwuHan HaxoAMxcs b rspouecce ycxanoBKM 
coeAHHeHMM m et^e we o6MeHHBaexcfl ashhumm. YcxaHOBKa coeAMHennfl mo>kst BKoro^aTb b 
enK'y Kana.na fl.nq /hk \ Aocryna riaxo-wienne ckopoctm nepeAan^i, comacosaHtie 
ycnyr m t.a. Hpn bxoas b noACOCTOfiHwe YcraHOBKa nonb30BaTenbCKnfi TepMMHan 
ycTanaBriUBaeT raiiwep na KOHKpexHoe SHaseHne speweHn. Ecnw BpeMH xaiiMepa ncxeKaex ao 
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BbKOfla nonb30BaTenbCKoro TepMnnana its 3Toro noACOCxosHi/syi, to oh nepexofliir nasap, a 
cocroHHCie HeaxrmHoe. nojib3QBaTeribciaiM TepMMHan nepexoA^T b noACOCTO«Hne Qmpbiroe 
no saBepujeHUM yciaHOBKM coeA«H6Hn«. 

B noACOCTOAHMM OrKDbiToe rsonb30BaTe.nbCKnii TepMMi-ian m nyHKT flocryna o6MSHHBasoTC.fi 
AaHHbiMM no HucxoflaiAeM nan mm v\ (wm) B0CX0A&iAeM hmhum, B noACOCTOSHMM OrKpuroe 
nojibaoBare^bCKHM TepMUHan KOHTponnpyer Kanaji BCH na Hannnne napaivieipoB cucrreMbi m 
yKa3aHMfl noMCKOBoro bhsc - \ . 3 ibHbix cooSmeHMfi. Ectik coo6uj,eHne Kanana BCH 

H6B03MCOKHO npaBMilbHO A6K0AMpQB3Tb B K0HKD8TH0M MMCne K3AP0B flBP, nonb30B3TenbCKMM 

repMMHan nepexo,awT H833A b cocroaHi^e MHnqn»poB3Hne. 

rioj-ib30BarejibCKnS TepMHHan KOHTponwpysT rasoKe Kana/i FCCH Ha HaniiHue nHCpopMaqww 
Ha3HaH8Hwa KaHajiOB, ynpaBneHwa CKopocTbK) nepeAann, ynpaBJieHMH cnHxpoHii3ai4neM RCH m 
ynpaBJieHun MOiAHOCTbio. nonb30B3TenbCKMM TepMMHan oqeHMBaeT OTHOtueHne C/'lil Ana 
npMHflToro CMmana c ncnonb30BaHneM MaaKOBoro nwnor-CMrHana Kanana BCH n npeaw6yribi 
KaHana FCH n naxoflMT MaKCttManbHyto CKopocrb nepeAanM. KOTopaa mokgt naA8>KH0 
noAAep>KMBaTbCfl b Kana/ie FCH, 

HaaHanes-iMfi KaHaxios FCH h RCH p,v\n noxib308aienbCKoro repMWHana Ana Ka>KAoro KSAPa 
ABP aaAatOTCfl MHCpopiviaMnoHHbiMM 3J1GM6HT3MH b HBfl Kanana FCCH, nepeAaHHbiMH B 
TeKyiAGM (unw, bosmokho, b npeAbiAyi-qeM) KaApeflBP. nonbsoBaTersbCKOMy TepwwHany mg>kgt 
He H33HaHSTbC5i nepeAa^ia ashhux no Kanany FCH n (mjim) RCH a™ nfo6oro saASHHoro KaApa 
$BP. flna Ka>KAoro KaApa ABP, b kotopom nonbSOBareiibCKUM repMMHan He nnaHMpyerca Ha 
nepeAany AaHHbix, oh He npMHMMaeT ilSfl nanma FCH no hmcxoa^^asS ™hmm n He nepeAaer no 

B0CX0A?l!A8M TMHMM. 

fljis Kawi.oro KaApaflBP, nnannpyeMoro Ana nonbsoBarenbCKoro repMMnana, nepeA3HM 
AaHHbix no HucxoflflineM m (wnw) BOCxoflsiuiePI j-ihhmhm BbinonHflsorcs c ncnojib30BaHneM 
CKopocTM, pe)KMMa nepeA3MM n CAB^ra CHHxpoHH3aqnn Kanana RCH (Ana socxoAaiAePi hhhmm), 
yK33aHHbix b H33HaHeHMflx KaHana FCCH (i.e. HHCpopMaMMOHHbix aneMeHTax KaHana FCCH, 
aApecoBSHHbix aroivsy nonbaoBaTenbCKOMy TepMHHany). nonb30BaTenbCKnti TepMMHan 
npwHMMaeT, AeMOAynnpyeT h AeKOflnpyeT nocnannbie eiviy fiBfl KaHana FCH, nonb30BaTenbCKMM 
TepMMHan TaKKe nepeAaeT HBfl Kanana RCH, KOTopbie BmiWHaiOT b ce5s npeawiGyny n 
yK33arejib CKopoc™ nepeAann AaHHbix KaHajia FCH. no.nb30Barer!bCKHi,i repMMHan peryjinpyer 
CKopocrb, ncnonb3yeMy»o b RCH, comacHO MHtftopMai^MM ynpasneHMa CKopocrbW, 
coAepwaiAeficfi b Ha3HaHeHnn FCCH. Ecnw p.np. nepeAann no 30CX0Af?iAJ,ePi .omhuh npuweHfleTcn 
ynpasneHMe MOiAHOCTbio, to nonbSoeaTenbCKufi TepMnnan pery.nwpyeT csoro MOiAHocib 
nepem^M wa ocHOBaHi-ui kom3ha ynpasneHwa, BKTitoMeHHbix b Ha3HaH8H>ie FCCH. 06m8h 
AaHHbiMM MOweT SbiTb n a k8th po B2 i-i i-i bi m , n b 3tom cnyqae n0nb30BaT6.nbCKHM TepMMHan MO>KGT 
BxoAHTb b noACOCTO^Hne Om^qa.Hi,ie bgakmm paa b orcyrcTSMe oDMena AaHHbiMM. 
riojibsoBarejibCKUM repMMHan bxoawt b noAcocTO?iHMe OxuflaHne no vKasannfo nynKra 
Aocryna. Ec/im nyHKr Aocryna ne Hasnanaer KaHan FCH win RCH non b30BaTexi bCKOMy 
TepMMHany b KOHKpeTHOM hmchg kbapob fiBP, to nonbsoBaTenbCKMM TepivniHan nepexoA^T nasaA 
b cocT03Hne HeaKTHBHoe -a coxpanaeT cbom Hfi yflC. 

B noACOCTOflHMM OxamaHvte k8k B0CX0A«iAaH ximhm«, tbk m H«cxoA«iiia« nwHi^a HesaHSTbi. 
AanHbie He nocbinaiOTCH hm b oahom HanpaBiiSHHH. Oah3ko jimhmm noAAsp>KM bb iotca c 
Mcnonb30BaHneM ynpaanfieMoro aTanona m ynpasnaioiA^x cooSiashmm. B stom hoacoctohhuh 
nyHKT Aocryna nepMOAMHecKM Hasnanaer FlBfl 0'>KMAaHMH noTibsosaTeJibCKOMy TepMMHany no 
KaHany RCH m, bo3mo>j<ho, FCH (ne oe^aareribno OAHOBpeMeHHo). nojib30BaTenbCKMM 
TepwuHan mo>kgt coxpansTb cocTOAHMe Coe>qHHeHne Gsckohshho npw ycnosMM, mto nyHKT 
AOCTyna nepM0AM4ecKM HasnanaeT FIB/], 0>kma3hm« no Kanany FCH m RCH, HTOObi 
noAAep«<M sasb n m h m jo . 

HaxoAfscb b noACOCTOHHMM OxomaHtie, nortb30BaiejibCKtiM TepMHHan KOHTponMpyeT Kanan 
BCH. Ecnn coo6tAeHMe Kanana BCH ne ASKOAMpyeTca npaswnbHO b KOHKpexi-iOM n^cne ksapob 
ABP, to nonb30BarenbCKMM TepMMHan nepexoA^T HaaaA b cocTosHne MHULinnpoaaHne. 
rionb30BaTejibCK!'iM TepMMHan TasoKe KOHTponwpyeT KaHan FCCH Ha Hann'-iMe uncpopMasinn 
Ha3H3H8HMfi K3H3J10B, ynpaBfieHMfi CKopocTbK), ynpaBJieHMsi cmh i 3m RCH vt ynpaBneHMa 
MOu^HOCTbto. nonbsoBarenbCKMM Tepp/sHHan mokst raK>Ke oqeHMBaTb OTHomeHne C/LU b 
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npMMaTOM OAvnane h onpeAensiTh MaKCMManbHyK) cscopocTb nepeAanM, noAAepaaiBaeMyso FCH. 
nonb308aTe/ibCKHM TepMMHan nepeAaer nBflO^nAaHMn no KaHany RCH, KorAa oh HasHanen, <a 
ycraHaBriMBaei 6m 3anpoc RCH b HBfl O^MAaHne, ecnw oh hmoot ASHHbie p,sm nepeAann. Ecnw 
nyHKT Aocryna hg HasHanaeT KaHart FCH RCH nonbSOBaTenbCKOMy TepMHi-iany b 
KOHKpeiHOM Mwcne K8AP03 flBP, to nonbaosaTenbCKUM TepiviMHan nepexoAm naaaA b cocTOSHne 
HemmBHoe w coxpanaex cm\h Hfl YflC. 

Tai^iviep KOHTporibHoro BpeiweHw (npocToa) Mower yciaHaBJinBaTbCs Ha KOHKpemoe SHaneH^e 
npn bxoas b ntoooe H3 ipex naAcocTosiHi'iii, 3tot ranMep 6yAei aaiew yMenbiiiaTb cBoe 
3Ha^eHne, ecnw b stow noACOCTOfiHi.iL.1 Her hhk8kom aKTHBHOc™. TepwuHan 8yfler nepexoAnib 

m nOACOCTOSSHMM YCTSHOBIO, AKTMBH06 M 0>KM^SHMe Hazap, B C0CT03HM6 HG3KTMBH0G HO 

ncTeneHnn ycraHOBneHHoro BpeiweHH Tawwepa KOHTponbHoro BpewieHw w b 
cocTOHHue HHHiimpoBaHue, ectm coeAWHemie c6paubiBaercH. H3 
noACOCTOflHMSi AxmBHoe mjim OmmBHue TepMMHaji 6yA6T nepexoAMTb nasaA b 
cocroymiie HeaKTMBHoe, ecnn coeAHH6Hne pasbeA^HHeTCH. 

0MT.12A m 12B noKa3biBatOT KOHKpeTHbw sapnaHT ocyu4ecTBneHna AwarpaMMbi coctohhmm, 
KOTopa« mojkbt McrioribsoBaTbCH Ana nonb30BaiexibCKoro repMWHana. fln« cwcreMbi woryr 
Mcno.rsbsoBarbca paanwHHbie MHbie AHarpaMMbi coctorhhm c weHbiiiMM hmcjiom coctohhmm m 

nOACOCTOHHMM, AOnOnHMTenbHblMH H (unw) OTnMHHblMWI COCTOSHMPIMM W nOACOCTOaHH^MM, MTO 
T3K>Ke BXOflUT B 06B6M M306peTeHMfl. 

X. CnyyMHbMflgcTyn 

B sapHaHTe ocyinecTBneHHH npHMeHsexca exesvta cny^aPiHoro Aocryna p,im o6ecneHeHnn 
nojibaoBaTeribCKMM TepMnnanaw bo3mo>khoctm AOdyna k cucrewe BJ1BC MBxMBbix, B 
BapnaHre ocyinecTsneHUH cxewa cny-iaf!Horo Aocryna ocHOBawa wa cspmshthpobbhhom cxewie 
Aloha, nocpeflciBOM Koropofi nonb30BarerEbCKMM TepMUHan ocymecrBJiaeT nepefla^y b cnynafiHO 
Bbi6paHnowi speivieHHOM MHTepBane KaHana RACH, >~To6b! nonbrraibcs nonynnTb Aocryn k 
CMcreMe. nonb30BaTe.nbCKi.ifi repwuHan wowex nocbinaTb mhowoctbo nepeAan no KaHany RACH, 
noi<a He nonynuT flocrryn nrin noKa He 6yAe - r AOcramyTO waKCMManbHoe hhc/io nonbiroK 
AOdyna. Pa3nnHHbie napaweipbi ftns Ka>KAOii nepeAann no KaHarsy RACH MoryT n3MeHflTbca 
Ana noBbiiueH^a BepoaiHOCTii ycnexa. ksk onucaHO HM«<e. 

<t>nr.13 nxuiKjcrpupyei BpeweHHofi rpacpuKArin Kanafia RACH, Koropbifi noApa3Aeii«ercH Ha 
BpeMGHHbie HHTepBaribi (ceriweHTbi) KaHara RACH. Hucno BpewieHNbix nHiepBa.noB RACH, 
AOCTynHbixAna ncnonb30BaHMfl b ks>kaom kbaps flBP, m AnnTenbHOCTb BpeweHHoro nHTepBana 
RACH HBraiOTCfl KOHCpurypupyeMWMn napawieTpaMM. MaKCwwyM 32 spervieHHbix MHTepBana 
RACH Moryr 6biib Aociynnbi ah« McnoribaoBaHna b k3>kaom ksap© flBP. 3am,v\XHbm HHTepean 
Me>KAy KCHLjOM nocneflnero speMSHHOro HHiepsarja RACH h HananoM ilBfl BCH nnn 
cneAytomero KaApa flBP raK>Ke aenaeicfl KOHCpuryp^pyeMbiM napawexpow. 3™ TpH napawexpa 
Ana RACH Moryr MSMeHSTbCfl or KaApa k KaApy w yKa3b!Ba!OTCfi nonaMM flnMHa RACH, Paswep 
BpsMSHHoro MHTepBana RACH m 3aiAMTHbiti MHTepean RACH cooOiAenna BCH. 

KorAa nonbaosaTenbCKiifi Tepwunan ?Kenaei nonyn^Tb AOdyn k raicieivie, on CHa^ana 
o6pa6aTb!Baer coo6meHH5i KaHana BCH p,m nonyneHHs HeoSxoAHMbix napaiweTpOB cucreMbi. 
Sareivi nonb30BaTenbCKww TepwuHan nocbinaer TlBfl Kanana RACH no Kanany RACH. 3tot HBfl 
KaHana RACH BKnronaex b cew coo6u4eHne RACH, Koxopoe coasp>kmt MHCpopwiaMMio, 
1 > w > ^ i ! hm if! i i dispoca na Aocxyn ot nonbaoBaxenbCKoro 

vepMMHana. Hanpuwep, cooGiAenne RACH BKriKmaer b oe8a HasHaseHMbifs noJibsoBarenbCKOMV 
TepMMHany HflVflC, Koropbiw no3BonaeT nyHKTyAOCTyna nAeHTucpuqupOBarb 
nonb30saTenbCKMM repMnnan. PeracTpaqra Hfl YflC (i.e. kohkpbthos 3HaneHMe Hfl VflC) mo>k6t 
pesepsnpOBaxbCfl Ana HesaperiiCTp^posanHbix nonbsoBaxenbCKiix TepwiwHanoB. B 3tom cnynae 
AnwHHbM k!fl nonb30BaTenbCKoro xepMHHana mojkst Dbn b BKnfoneH b none rione3HOM Harpy3Kn 
coooLi-ei-iMs RACH BMecxe c perncTpaqwew HflVflC. 

KaK onucaHO Bbime, HBfl RACH wower nepeAasaTbca na oahom M3 serbtpex CKopocrew, 
Koropbie nepeHncneHbi b Ta6nni4e 15. BbiopaHHaa CKopocib BCTpansaerca b npeawSyny HBfl 
RACH (k3k noKaaaHO Ha cpur.SC). fiBfl R/\CH TaK>Ke wweeT nepef/seHHyK) Annny b 1 , 2, 4 v\nv\ 8 
cmmbojiob MOPH (hto T3!OKe nepe'-incneHO b Taonnqe 15), KOTopaa yKasbiBaeic?] b none 
flnHTenbHOCTb coo5ia6hh?i b coo6iqeHMH RACH. 
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flna nepe^a^w riEfl RACH nonb30BaTenbCKi«i TepMnnan cnaHana onpe^enaei nucno 
BpeMeKHbix nHTepeanoB RACH, KOTopbie mokho ncnonb30saTh Ana nepeflann (T.e. mono 
"npuroAHbix k yriOTpe6neHtito" apeivieHHbix nHrepsanoB RACH). 3ro onpefleneHMe ocHOsano na 
(1 ) HMCiie BpefwieHHbix KHTepsanoB RACH, flociynHbix b TeKyu4eM Kaflpe flBP, (2) ftnuTG/ibHOdn 
Ka>KAoro Bp6M8HHoro MHTepBana RACH, (3) sau^MTHOM MHTepsane w (4) pnme noAnewatAero 
nepeAane FlBfl RACH. FlBfl RACH He wiokbt BbixoAMTb sa KOHeu cerMeHra RACH b KaApe flBP. 
TaKMM o6paaoM, earn flBfl RACH AnwHHee, ".em casih BpervseHHOtf HmepBa/i RACH nnroc 
3ai!4i.iTHbSM uniepBan, to 3tot FlBfl MOKeT He 6biTb nepeAaH b oahom mm 6onee AOCTynHblX 
noa>Ke BpeweHHbix MHTepaanax RACH. Mucrto speMeHHbix wHTepaanoB RACH, KOTopbie mowho 
ncnonb30saTb Ann nepeAann n&fl RACH, mokbt 6biTb weHbLue, msm hmcto AOCTynHux 

Bp6M6HHblX HHTSpBajlOB RACH H3 OCHOBaHMM fiepeMtlCj'ieHHbiX BbiiUe CpaKTOpOB. CerweHT RACH 

BKTfwaeT b ceoa sau^THbrn HHTepsan, KOTOpbifi npeflycwioTpeH ajih npeAOTspameHcm 
saanMHbix nowex we)KAy nepeAaMew no BOCxoAfltneii jimhum ot nonb30BarersbCKoro repMMHana h 
cneAywiAMM cerweHTOM KaHana BCH, hto bosmokho apa nonb30BaTenbCKnxTepMMHanoB, 
KOTopwe He KOMneHCupyiOT cboh 3aAep>KKM BpewieHii AsyxcropOHHero pacnpocrpaHeHHa 
curnajia. 

3aieM nojib30BaTejibCKMM TepMUHan cnynaMHbiM o5pa30!Vi ebiOwpaei oamh H3 noAxoAfliMHx 
BpeivieHHbix nHxepBarsoB RACH, 4To6bs nepeAarb FlBfl RACH. nonb30BaTerihCKMM Tepwunan 
33T6M nepeAaeT FlBfl RACH, HantiHaa c BbiopanHoro epeweHHoro nHTepsana RACH. Bonn b 
nojib30BarejibCKOM lepMiinane naeecTHa saAep>KKa BpeweHw AByxcropOHHero pacnpocrpaHeH^H 
cumana k nyHKiy Aocryna m ooparHQ, oh MO>i<eT ynecTb ary aaAep>KKv nyiewi 
cooTBercTByKiiAeS perynnpoBKM caoeii cnHxpoHnsaunM. 

KorAa nyHKTAOCiyna npwHMMaer FlBfl RACH, oh npOBepaei npwHHToe coo&meHne RACH c 
noMOinbto CRC, BiuifOMGHHoro & 3to cooGaieHne. i'lyHKT flocryna or6pacbiBaer coo6Lu,eHwe 
RACH npOBepKa CRC 6e3ycnewHa. Ecm nposepKa CRC ycneujHa, rvhkt Aociyna 
ycraHaBfiMBaeT 6nr rioATBepx^eHwe RACH b KaHane 8CH b cneAyiomeM KaApe flBP m 
nepeAaeT noATBep)«AeHMe RACH no KaHany FCCH b AByx KaApax flBP. Mex<Ay ycTanoBKOfi 6ht3 
rioATBep>KAeHwe na BCH w nocbinKoii noATBep>KAeHMa no KaHany FCCH MO>KeT nMeTbcn 
3aAep>KKa, KGTopyto mo>kho iicnonbsosaTb axis yneTa nnaH«poBaHkia 33Aep»<Kn w t.a. Hanpuwiep, 
ecrin nyHKTAOCiyna npuHnwaer coo6iA,OHwe no Kanany RACH, oh mo>k6t ycraHOBMib 6ht 
noATBep>KAeHne b KaHa;ie BCH w nojiyHi-rrb saAepxoHHbin otktihk no KaHany FCCH. Bmt 
noATBep>KAeHMe npen?iTCTByeT nosropHb!^ nonbirKaw nonbsosaTeribCKnx TepMMHanoB n 
nossonsei ne wMerounMM ycnexa norib30BaTer)bCKHM rep^HHanaM 5bicrpc ocymecTBMTb 
noBTopHyw riofibiTKy sa ncKiitOHeH^eM nepwoAos 3aHsxcro Kana.na RACH. 

Ecnw noribaoBaiejibCKMPi TepMMHan BbinojiHser pernoipaqnio, to oh McnonbsyeT Hfl YflC 
perncTpaqnn {k npuwepy, 0x0001). HyHKrAOCTyna oiBevaeT nccbmKOM coo6iAeHMa HasHaneHne 
Hfl YflC no KaHany FCH. Bee APyi"^e Twnbi nepefla^ RACH BKnKDHaiOT b ce6a Hfl yflC 
no.nb30BaTenbCKoro TepMMHana, HasHasenHbif; CMCTewoM. DyHKT Aociyna «BHb!M o6pa30M 
noATsep>KAaeT bcg npasnnbHO np^Haibie cooOtAeHun Kanana RACH nyiew nocbin™ 
noATBep>KAeHMM no Kanany FCCH c noMOiij,bio HflYflC, HaaHaneHHoro nonbSOBaienbCKOMy 
TepMMHany. 

flocne Toro kbk nonb30BaTenbCKt»!ii TepwwHan nocbinaeT H5fl no KaHany RACH, oh 
KOHTponnpyei Kananbi BCH n FCCH, mo6bi onpeAen^Tb, nptiHfiT wnw hbt m o6pa6oiaH nw 
nyHKTOM AOCTyna ero FlBfl Kana/ia RACH. noT:b30BaTenbCKwP! TepMnnan KOHTponnpyeT Kanan 
BCH, Mio6bi onpeflennTb, ycranoBneH nn b coo8iAeHn^ BCH 6m noATsepjKAeHne RACH. Ecnn 
3tot 6ht ycraHOBnen, mto yKasbisaeT, mto noATBep>KAeHne Ana stopo w (nnn) neKOTopbix 
Apyrux nonbsosaienbCKiix TeprvinnanoB nocbinaercft no KaHany FCCH, to nonbaoBaTenbCKnw 
TepMUHan saiem o6pa6aTbiBaei cooGiAGHne Kanana FCCH, HTo6b! nonynnTb wHCpopMaqwoHHbie 
aneweHibi Twna 3 H3, C0Aep>KaiAi^e noATsep^eHMfl. B npo™sHOsvi cnynae, ecim 6m 
FloATsep>KAeHiie RACH ne nocbinaeTca, to nonbaoBaienbCKHM repMnnan npoAon>KaeT 
KOHTponMposaib KaHan BCH wnw B03o6HOBnaer cbokj npoqeAypy AOCTyna no Kawany RACH. 

Tun 3 'A3 FCCH ncnonb3yeTCfl Ana 6biCTporo nepi i ( m Ana ycneniHbix 

nonbiTOKAOCiyna. Ka>KAbSM MHCpopiviaMiiOHHbiii one^enT noATBep»AeHH5i coasp»:ht MflYflC, 
CB838HHb!M c nonb30saTenbCKMM TepMMHanoM, Ana KOToporo noebmaerca noATBepJKAenne. 
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BhiCTpoe noflTBep>KfleHMe ncnoiibayeTca, ^iTo6bi coo6u4MTb nojib30BaTenbCKOMy TepwuHany, hto 
ero 3anpoc Aociyna npuHsrr, ho He csssaH c HaaHaneHnew pecypcoB FCH/RCH. Ecnn 
nojTbSOBareTibCKMM repMUHars npuHnwaer Gwcrpoe nofxyaep^menm no Kanany FCCH, oh 
nepexoAMT b cocToysHne HeaKVABHoe. Ecjim nonbsoBarejibCKUM iepMHHa.n npuHMMaeT 
ocHOsaHHoe Ha Ha3HaneHMM noATBep>KAeHne, oh nony-iaeT MHCpopMaL}Mio nnaHnpoBaHw?), 
nocjiaHHyw BMecre c noATBepwfleHMeiw, w HamiHaer iicrtoribSOBaHKe Kananoe FCH/RCH, kbk 
HasHaneHO b leicy-iAeaa Kaflpe flBP. 

nonb30BaTenbCKHM TepMMHa/i BosooHOBnaeT npoqeflypy Aocryna no naHariy RACH, ecnw oh 
hs npuHMwaer noATBepx<AeHM8 no KaHany FCH b re^eHwe kohkpgthoto ^Mcna kbapob flBP 
nocne nepeAann FlBfl RACH. B stom c/iysae norib30BaTenbCKiiK repM^Han MOweT 
npeAHOJio>KMTb, hto nyHKT AOCTyna He npwHsxi npa3mibH0 HBfl RACH. rioxib30BaTeribCKHM 
TepMHHanoM noAAepwMsaeTca cneTHMK a*is noAcnera 'wcna nonbiTOKAOcryna. 3tot chsthmk 
mo>k8t MHHi4nanM3MpOBaTbCfl Ha Hynb Ann nepBOM noribiTKM Aocryna m noriyMarb npupaiAeHMO na 
eAUHnqyA™ Ka>KAOii nocneAyK)LL<eSi nonbr™ Aocxyna. rionbsoBaTenbCfuw TepMMHan 6yaeT 
3aBepiijaTb npoqeAypv Aociyna, ecsm 3HaneHtie CMev^ma Aoowaer MaKcmvianbHoro nwcna 

flOriWTOK. 

flna xa>KAOM nocneAywiAefi nonbiTKM AOdyna noi-!b3CBaTejibCKwPi Tepttman CHanana 
onpeAenaer pa3nnHHb!e napaiweTpbi pjm arofi nonbiTKM Aocryna, b tom HMcne (1} nepnoA 
BpeMeHM OKMAaHUfl nepeA nepeAaneu FlBfl RACH, (2) BpeMeHHOw wHTepBan RACH, 
ncnonb3yeMbiM pjr\n nepeAann FlBfl RACH if (3) CKOpocrb nepeflanM a^s HEfl RACH. flrsa 
onpeAeneHun nepnoAa spewieHM o^stAaHn^ no.nb30BaTej-JbCKi.iii TepMMHan CHanana onpeAenaeT 
MaKCwvianbHbiii nepnoA BpeMeHM o^AaHna p,m cneAy^iiiefi nonbiTKM Aocryna, KOiopoe 
Ha3biBaeTca "okho cocra3aHMfi" (OC) (CW). B aapnaHrs oeyu^ecrBJieHwyi okho cocTJwaHMS 
(KOTopoe 3aflaeTCH s emn^aK ioapob flBP) SKcnoHeHL^anbHG yBennHMBaeTcn ajia k3>kaom 
nonbiTKM AOCTyna (r.e. oc=2 nonblTKM - AOCTyna ). Okho cocrfl3aHM8 mo>kst 6biTb TaioKe onpeAeneHO 
H3 ocHOBe HeKOTOpow Apyroii cpyHKL(Mn {nanpMMep, nmemovi cpyHKL(nn) ot Hwcna nonbiTOK 
Aociyna. flepwoA BpeweHM ommam^ Ana cneAyfomePi nonwTKn AOCTyna 33T6M 3bi6npaeTCfi 
cnynafiHbiM o6pa30M we>KAy nyneivi m OC. rio;ib30BaTe.nbCKn^ l epwiMHaji ByAet" ownAaTb stot 
nepnoA BpeMenn nepeA nepeAa^efi fl&fl RACH a»« cneAyK>!ASM nonbiTKM AOCTyna. 

flna cneAywi-Meii nonbiTKM AOCTyna nonbaoaaTenbCKufi TepMMHan CHw>KaeT CKOpocib 
nepeAann a™ HEfl RACH, ecm pp* nooneAHew nonbiTKH AOCTyna ne ncnorib30BaT!acb 
nauHnawafl CKOpoci b. Ha^a/ibHas crapocTb nepeAanw, ncnonbsyeMaa a^« nepBOM nonbiTKM 
Aocxyna, mokgt Bbi8MpaTbca Ha ochobo OTi-iomei-infs C/LLi nunoT-CMFHana A^a npMHSTOro 
cumana, nocnaHHoro no Kanany BCH. HeyAa^a b npnewe noATBep>KAeHnn woweT 6b!Tb BbissaHa 
6e3ycneuiHbiM npneMOM HBfl RACH nyHKTCM AOCTyna. TaKMM o6pa30M, ckopoctb nepeAani/s p,nn 
FiBfl RACH b cneAyiOLAeM nonbiiKO Aocxyna CHM»saeTC?i p,nn noBbiiiienna BepoaTHOCTM 
npaB^ribHoro npneivia nymcroM Aocryna. 

nocjie ojKHAaHMfi cnyna^HO Bbi6paHHoro BpeMeHM om^iaum nonb30BaTe.nbCKi.ni xepivs^Haf! 
CHOsa cnynaMHbiM o6pa30wi Bbi6Mpaer BpewseHHOM MHrepBan RACH A.na nepeAa^M I'lBfl RACH. 
Bbi6op BpeweHHoro MHTepsana RACH p.m 3T0ii nonbiTKM AOCTyna mtokct BbinonHaTbca 
aHanorwHbiM o6pa30M, kbk onncaHO Bbime p,n& nepBoS nonbiTKM AOCTyna, 3a wcKnKweHMew 
Toro, hto napar-zierpbi RACH (r.e. hhoto BpeMOHHbix nHiepBanoB RACH, AnwTenbHOCTb 
BpeMeHHoro nHrepsaria m aaLqt-iTHbiii HHTepsan) p,nn TeKyu^ero KaApa flBP, kbk nepeAano b 
C006iAeHMM BCH, ncnonb3yK>TCH BMecxe c ahmhom TeKyu^ero ElBfl RACH, HBfl RACH 
nepeAaexcs saxeM s cnysaMHO sbiSpaHnowi BpewfeHHOws wHTepsane RACH. 

FlpoqeAypa Aocryna, oriMcaHHan Bbiiue, npoAoraoercn ao rex nop, noica nn6o (1) 
no.nb30BaxeribCKMM TepMHi-ian ne npiir^ex noATBep>KA6Hyis ot nynKTa Aocryna, nw6o (2) i-ie 
6yA6T AOCTumyTO MaKCuwanbHoe hhctio paspemeHHbix nonbiTOKAOCTyna. flrsa k8>kaom nonbiTKM 
AOCTyna nepnoA speweHM OKMAaHWA nepeA nepeAaneM flBfl RACH ncrsorsbsyesvibiM speMeHHOw 
nHTepBan RACH p,n?\ nepeAann FlBfl RACH w CKOpocxb nepeAanw p,nn flBfl RACH wioryr 6biTb 
Bbi6paHbi, KaKonwcaHO Bbiiue. Ecnn npMHfiTO noATBep?3<ASHMe, to nonb30BaTenbCKMki TepMnnan 
paooTasT, K3K yKa3btsaeTca noATBep>KAeHMeM (T.e. oh o)i»iAaer b coctohhmm HeatcruBHoe, 
ecriM npuHUMaeTCs 6bicrpoe noATBep^Aenwe, vtnm HannHaeT ncnorib30BaHne FCH/RCH, ecnw 
npuHMMaerca ocnosaHHoe na Ha3Ha>neHMn noATsep>KAeHne). Earn* waKCMManbHoe hmcjio 
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paapeiueHHbix nonbSTOK AOCTyna AOCTurHyro, to nonb30BaTenbCKi<i£i TepMwnan nepexoflin b 
cocroaHne fiHnqnMpoB3Mne. 

XL ynpasneHMe CKopocibKs, woiAHaerbio h CMHxpoHSisaMMeS 

FlyHKT flociyna nnai-inpyex nepeAann HacxoAfiiMefi hhhhh n Bocxoflaujefi nnHnn no KaHanaM 
FCH i/i RCH h ynpasnaeT CKopocTSMM nepeflanii axis Bcex aKTHBHbix no.nb30BaTenbCKHx 
repMMHanoB. Kposvie "roro, nyHKT Aocryna peryjinpyer MOLUHOCTb nepeflanw HeKoropbix aKTMBHbix 
no.nb30BaTejibCKMx repMHHa.noB b aocxoAfltMew jimhkm. Pa3xiMHHbie KOHTypw Moryr 
noAAepwwBaTbCH p.m perynwpoBKM CKopoc™, moiahocth nepeAank! n cnHxpoHH3aunn nm 
Ka>Kfloro aKi^BHoro nojibaosarexibCKora repMUHana. 

1. Vcjiyrn {pHKCHposaHHOii m nepeMeHHoa cicopocTH 

riyHKT Aocryna MOweT noaqepjKMBaTb ycnyrw kbk cpuKCwposaHHofi, tbk \a iiepeweHHOM 
CKopoc™ b Kanane FCH m RCH. ycnym cpMKCupoBaHHOfi CKopoc™ MoryT Mcnonb30BaTbCH Asm 
nepeAann penn, ewfleo v\ t.a. Ycnyrvi nepeMeHHOfi ckopoctm Moryr ncnonb30BaTbCfl Ana 
nepeAa'-iw naK6TnpoB3HHNx ashhux (HanpuMep, Be6-noncKa). 

flns ycnyr c cpHKCwpoBaHHOw CKOpocrbfo b Kananax FCH/RCH cpuKOiposaHHaa CKOpocib 
Moxer ncnoj"ib30Bai bca scero coeA^nennH. fiocrasKa c MaRCHMaxibHbiMM ycunvmum 
ncnoxib3yeTCfl b KaHaxiax FCH m RCH (i.e. ner noBTopHoii nepeAanw). nyHKT Aocryna 
nnaHnpyeT hogtosihhos hucho flBfi FCH/RCH Ha KOHKpeiHbw apeMenHOw nHTepsaxi, Mro6bi 
yqoBxieTBopnTb Tpe6oBaHWH QoS ycnyra. B 3aBHCMMOc™ ox Tpe6osaHHM 3aAep>KKw nynicry 
Aocrryna wower ne Tpe6osaTbcsq nxiaHnposaTb UBp, FCH/RCH axis Ka>Kaoro Kaflpa flBP. flna 
ycxiyr c cpuKCupoeaHHOM CKopocrbto ynpaBxienne molahoct bio ocymecTBXiHeTCH b KaHane RCH, 
ho ne b Kanane FCH. 

flxia ycnyr c nepswieHHoi^ CKopocTbK) b KaHanax FCH/RCH ckopoctm nepeAa^M, ncnoxib3yeMbie 
Ana FCH/RCH, Moryi MSMenflrbCs b 3aBHCMM0CTW or KaHanbHbixycnoBnw, /4ns HeKoropbix 
ki30xpoHHbix ycnyr (nanpniviep, bhaso, ayflao) Tpe6oBaHitfl QoS MoryT nanaraib orpaHM^eHi'ie 
Ha MMHMManbHyio CKopocib nepeAann. fins arux ycnyr nnaHnpoBtAMK b nyHicre Aocryna 
perynMpyeT pacnpeAeneHwe FCH/RCH, Hro6b! oSecne^nTb nocTOSHHyio CKopocTb nepeAann. 
flna acuHxpoHHbix ycnyr nepeAanw A^HMbix (HanpwMep, Be6-noneK, nepenoc cpawnos v\ t.a.) 
AOoraBKa c MaKCMManbHbiMw ycwniifiMM o6ecne>-!HBaeTC?i orsquesi nosTOpHbix nepeAa^. flna 3twx 
ycnyr CKOpocib riepeAann aanaeTca waKCuwianbHofi CKopocTbHJ, Koropaa mokst h8as>kho 
noAAepwHBaTbCfl KaHaribHbiMM ycnoBM«MH. HxiaHnpOBaHne FlBfl FCH/RCH Ana 
nonb30BaienbCKMx TepwiMHanos npeACtaBnaeT co5oti o6biHHO cpyHKnnto ot TpeSoBaHUki QoS. 
Bchki/m pa3, K3K OTcyTCTByiOT AaHHbie an* nocbinKw na HMCxoAaiAew/BOCxoflfliAefi nnHHn, riBfl 
Cbo6oaho nocbinaercs no Kanany FCH/RCH An« noimepxianvM rm»m. YnpaBneHne MOtAHOCTbio 
b 3aMKHyT0M KOHType ne npon3BOA^TCH e Kanane FCH nnn RCH Ana ycnyr c nepeiwei-iHOH 

CKOpOCTbK). 

2 . y npasrieHMe i CKopocTbso 

YnpaBneHwe citopocibK) MO^er ncnoribaoBaTbc^ iinx ycnyr c nepeweHHOw CKopocTbto, 
ncnonbsyioiAMX Kananbi FCH m RCH, htoSbs aAaniHpoBaxb CKopocTb nepeAanw FCH/RCH k 
n3MeHsiiounMMCfl KaHanbHbiM ycnoBMAM. Ckopoctm Ans ncnonb30BaHM« b Kananax FCH h RCH 
MoryrynpaBnarbca HeaaBHCuwto. KpoMeroro, b pe>Knwte npocrpaHCTBeHHoro 
MynbTnnneKcnpoB3Hti« CKopocTb nepeASMn Ana Ka^AOii mnpoKononocHoPi ec6cTBeHHo£i MOAbi 
KajKAoro BbiAeneHHoro TpancnopTHoro Kanana Mowej ynpaenFiTbcs HesaBi/icwMO. ynpaBnenne 
CKopocTbK) BbinonHfleTcn nyHKTOM AorjryFia na ochobs o8paTHO« cbssh, o5ecne , neHHoi ; i Ka>KAbiM 
SRTHBHbiM noxibsoBarenbciiMM Tep^JHHax]OM. rinaHnpoBiAUK b nynKTe Aocryna nnaHMpyeT 
nepeAa^y AaHHbix n onpeAenaer HasHa'-ieHiw ckopoctm p,m eKTMBHbix noxib30BaTe.nbCKwx 
TepMMHanos. 

MaKCMManbHaa CKOpocrb nepeAanw, Koropaa MO^ei noAAep>KHBarbCH na xieoOom nwHun, 
flBnneTcn cpyHKi^Mefi (1) wiaTpuqb! KananbHbix otkjimkob Ana scex noAA^anaaonoB AaHHbix, (2) 
ypOBHa LuyMa, Ha6ntOAaeMoro npueMHUKOM, (3) KanecTBa ox^hkm Kanana w, bosmokho, APyrux 
cpaKTopos. flna cucreivib! flBP KaHan mo>kho paccwaTpMBarb kbk o6pa™Mbi^ p,jm HucxoA^iAePi 
nwHMM si BoexoA^iAeft nnHMM (nocne Toro, kbk BbinonHena Kann6poBKa p,nn yneTa ntoGbix 
pa3nnHMM b nyHKTe Aocxyna m nonb30BarenbCKOM TepMMHane). Oah3ko 3tot oSpaTHivsbiM Kanan 
ne npeAnoxiaraer, hto luyMOBbie noponvt oahm titexeB nyHicre Aocryna n nonb30saTenbCKOM 
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TepMMHane. Tskum o6pa30M, a,nn 3aAaHHoro nonb3QBaTenbCKoro TepMMHana CKopocrw 
nepeAa'-iw na FCH v, RCH MoryTynpaBnsrrbca HeaaBucuMO. 

YnpaBxieHne CKopocrbK) a sawiKHy tom Konrype MOwer ncnonb30BaTbCH Ana nepeAanw AaHHbix 
na oahom mjih 6onee npocTpaHCTBeHHbix KaHanas. YnpaBneHwe CKOpocibK) b aaMKHyTOM 
KOHrype mo)K6t 6bfTb peann30BaHO c HcnonbsosaHwewi oahopo nnn MHOKecTBa KOHTypos. 
BHyTpeHHMti KOHTyp oqeHMBaeT KaHanbHbie ycnoBna n Bbi6npaeT noAxoASiAyio CKopocib 
nepeAann w» Ka«Aoro npocrpaHCTBeHHoro Kanana, ncnoribayervsoro ajih nepeaasn AaHHbix. 
OqeHKa Kanana n Bhi6op CKopoc™ Moryr BbinonHfrrbca, KaKonncano Bbime. BHeiiiHwfi KOHiyp 
momst Mcnonb30BaTbca p,nn oqeHKM KaMSGTBa nepeAa^H AaHHbix, npuHMMaewoCi b k3>kaom 
npocvpaHC-raeHHOM Kanane, n Ana peryjiapoBKM pa6o™ BHyrpeHHero KOHTypa. KanecrBO 
iiepeAaMn AaHHbix wioxer 6biTb onpeAeneHO K0nnM8CTB6HH0 CKCpocrbK) naKeiHbix oiiin6oK 
(CflO) (PER), MexpuKaivin ASKOAepa u j.p,. nnn hx coHeraHneM. K npwwepy, BHeaiHuCi KOHiyp 
mo>k8t perynnpoBaTb cabhp OTHomeHMs C/LU A^a KawAoro npocrpaHCTBeHHoro Kanana Ana 
AOGTM)KeHra qenesoro 3HaH8Hi<iyi CDO p.nn 3Toro npocrpaHCTBeHHoro Kanana. BHeaiHMM Komyp 
mo>k6t raioKe npeAnncbiBarb BHyTpeHHeivty KOHTypy BbiSparb oonee huskvk) CKopocTb nepeAsnn 
Ana npocrpaHCTBeHHoro KaHana, ecnvt ana aroro npocrpaHCTBeHHoro Kanana oGHapywHBawrca 
M36biTOMHbie nai<eTHbie oujuOiui. 

Ka>KAbiii aKTHBHbiii nonb30BaTenbCKnii repwuHan mokst oqeHWBarb KaHan HucxoA^meM 
nnHMM Ha ocHOBe nunoT-CMmana MBxMBbix, nepeAaHnoro no Kanany BCH b KawAOM KaApe flBP. 
riyHKT Aocryna MO>KeT raioKe nepeAaBarb ynpaenaeMbiii aranon b HSfl FCH, nocnaHHOM 
KOHKpeTHOMy noribaoBaTeribCKOMy TepMHHany. C nofvioiiibio nunoT-ctimana MBxMBbix no KaHany 
BCH m (mjih) ynpasnasMoro aranona no KaHany FCH nonbSOBarenbCKuft repwHHan wower 
oqeHMTb OTHOineHne C/UJ s npuHATOM cwmane n onpeflennTb MaKcmvianbHyio CKopocTb 
nepeAa^w, KOTopas MO>KeT noAAep>KHBaTbcs b Kanarte FCH. Ectsm nonbsoeaTenbCKE-M repwMHan 
paSoraei b pe>KMMe npocrpaHCTBeHHoro MynbTHnneKaipoBaHna, to MaKCMManbHan CKopocrb 
momst 6biTb onpeAeriena Ana Ka>KAOfi ujMpOKononocHoPt co6cTBeHHOii MOAbi. Ka>i<AbiM 
nonb30BaTenbCKMM TepMUHan mo>k6t nocnaTb HasaA 3 nynicr Aocryna MaKCuwiaribHyio CKopocrb, 
noAAep^MBaeMvto k3>kaom liinpoKononocHOM coGcrseHHOM morom (Ana pe)KMMa 
npocrpaHCTBeHHoro MyxibTwnrieKCwpoBaHMH), MaKCHMaribHyio CKopocrb, riOAAep^nBaeMyio 
maBHOM uikipoKononocHOH coOctbohhom MOflofi (pfla pewuMa ynpasneHMa nysoM), nnn 
MaKCMwianbHyio CKopocTb, noAAep>KMBaeMyio KaHanoM MBxMBbix (Ann pexoiMa pasHeceHns) b 
none YKa3aTenb CKOpocru FCH b HBA RCH. 3th ckopocth woryr OTo6pa>KaTbCfi b OTHOiueHna 
C/LLi Ana npuHAToro cwmana, Koropbie Moryr sarew iicnonb30Barbca p,nn BbinonHeHi^a 
BbiujeynoMflnyToff npoqeAypbi C03flaHnn naQbSTOMHOCTH. AnbTepHamBHO nonbsoBaTenbCKuS 
repMUHari Mower nocbinaxb H333A AOCTarc-iHyfo MHCpopMauMK) (Hanpuwep, OTHomenna C/UJ Ana 
npuH^Tbix cumanoB), Aasaa B03Mo;-KHOCTb nyHKry Aocryna onpeAenwTb wiaKCHManbHyw CKopocrb 
nepeAaHM, n o AAe p)KM Bae m y k> H^cxoAaiAewniiH^eM. 

OnpeAeneHwe roro, ncnonb3yerca nn poKMivi paaHecennn, ynpaeneHwa .nynoivi nnki 
npocrpaHCTBeHHoro MyxibTunneKCMpoBaHMS, wower 6birb BbirioriHeno hb ochobo oGparnoM cb«3h 
or nonbaoBarenbCKoro TepMMHana. Mncno ujupoKononocHbix co6cTBeHHbix moa, Bbi6paHHbix n,im 
Hcnonb30BaHHfl, mokot ysenHHwrb pa3BS3Ky Me»<Ay ynpasnsto^nMH BeKTopawn. 

<t>nr.14A wnnK>CTpnpyeT npoqecc ynpasneHM?! CKOpocrbto nepeAann HwcxoAaiMeii nwHww p,nn 
noxib30BareJibCKoro repMUHana. FlBfl BCH nepeflaerca b nepsoM cerMenre Ka>KAoro KaApa flBP 
n BRntonaer b ce6a MaaKOBbiM iwiOT-airnan h nunor-CHrHan MBxMBbix, Koropbie Moryr 
Mcnonb30BaTbcn nonb30saTenbCKviMM repp/HHanaivui p,nn oueHKw Kanana m cnejKeHMH 3a 
Kananow. YnpasnfieMbifj STanon mo^kct TaK>Ke 6birb nocnaH b npeawoyne HBfl FCH, nocnaHHoro 
noribaoBarenbCKOMy lepMUHany. S1onb30BaTenbCKHM repMnnan oqeHUBaer Kanan na ocHoeaHnn 
MBxMBbix ia (unii) ynpasnaeMoro aTanona vt naxoAUT M3KCiiManbHyfo(-bi8) CKopocTb(-n), 
Koropbie Moryr noAAepwuBaTbca mKxo,am\evi nmrnvi. Op,na CKopocrb nepeAa^n 
o5ecneHHBaerca Ana Ka>KAOii ujupOKononocnoH co6gt88hhom MOAbi, ecnn nonbaosarenbCKUM 
TepwiMHan pa6oTaeT b pejKH^e npocrpaHCTBeHHoro MynbTunneKCupoBaHna. rionb30BaTenbCKnii 
TepMUHan 33T6M nocbmaeT yKa3arenb ckopoctm atisi FCH b none YKasaTenb ckopoctm FCH b 
FlBfl RCH, KoropbiM oh nocbinaer nyHKry Aocryna. 
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nnaHwpoBLLj^h i c ,-MaxibHyto CKopocTb, kct 

HucxoA^Luaa nwHw?! p,nn Ka>KAoro sktmbhoto noxib30B3TexibCKoro xepiviMHarsa, Hioobi 
nj"iaHnpoB3Tb nepeflany AaHHbix hmcxoahsa 6 ^ xsuhhh b nacrieAyioii^x Kaflpax flBP. Ckopogth <a 
Apyrasi nHCpopMaqns HaaHaneHns Kanana p,nn noxibaoBaTexibGKoro repMUHana OTpa^a&OTca b 
^H(|3opMaqnoHHOM aneivieHTe, nocnaHHOM no scaHaxiy FCCH. CKopocTb nepeAann, HaaHaneHHaa 
OAHOwiy nonbsoBarexibCKOMy reprvMHaxiy, mo;-k6t sosAe^CTBOBaTb Ha nnaHnposaHne pnp. 
ocxaxibHbix nonbaoBarenbCKux rep^^HaiiOB. MuHMMa/sbHas aaAspxwa wse»Ay onpeAeneHi'iewi 
CKopoc™ nofib30BaienbGKMM TepMMHanowi n ee ncnon b30B3HH8M paena np«6jin3MTenbHo 
OAHOwiy Kaflpy flBP. 

C noMOLu,bKi ynopHAO^eHHOM npoqeAypw rpaM-LUMMflTa nymcr Aocryna wioxer toiho 
onpeAexiMTb waKCHManbHbie CKopccTsi, noAAepawaaeMbie b Kanane FCH, HenocpeACiseHHO m 
npea!w6yribi RCH. 3to mo>kst 33T6M cyLqeGTBeHHC ynpocrwb ynpasjieHne CKOpOGTbio. 

Ka>KflbiM nonb30BaTenbCKnii TepMMKan nepeAaeTynpaBnaeMbiw sraxiGH no scaHany RACH bo 
Bpeivis AOCTyna k CMcrervie n no Kainaxiy RCH nocxie H33HaHeHi4fi pecypcoB FCH/RCH. HyHKT 
Aociyna Mower oueHUBaib oiHOtiieHne C/LU A"« npnH«roro cm nana fiim k3>kaoK us 
ujupoKononocHbix ca6c-raeHHb!x moa Ha ochobc ynpaBJiaeMoro sraxioHa b Kanane RCH u 
onpeAenaTb MaKCMManbHyio CKopocTb, noAAepxMBaeMyio kswaom uinpOKononocHoB 
C06CTB6HHOM moaom. nepBOHaMaribHO nyHKT AOCTyna MOixeT ne imerb xopoLue^ oqeHKM Kanana 
Ana oOecneweHna HaAe>KHOM pa6oibi na wnw b&p.wm MaxcMManbHOM CKopoc™, rsoAAep^nBaeMQfi 
Ka»viofi ujnpoKonojiocHofi co6cTB6HHOfi MOAoii, M ro6bi ynyHWMTb HaAewHOCTb, HanaxibHas 
CKopocTb, ncnonbayeiviaa b Kananax FCH/RGK Mo>i<eT6brrb HaMHoro h^dkb, nervi MaKCMManbHaa 
noAAep^Baewasi CKOpocrb. Hymn - AQCTyna mokst nHTerpupOBaibynpaBnssMbiM sranoH no 
HSCKOfibKuwi K3AP3M flBP, HTo6bi no/iyHMTb yxiymjjeHHyto oqeHKy Kanaxia. Korfla oqeHKa Kanaxia 
yjiyHLuaeTca, CKopocib mo>k6t 6biib yeenmena, 

$nr.14B MfiJiK>CTpnpyeT npoqecc ynpaBJieHns cKopocibio nepeAanw BocxoAfliAefi nnHnn &m 
no/ib30Barej"bCKoro TepMMHana. Rocne njiaHiipoBaHra nepeAa^n bocxoasiagk xiuhum 
nojib30BaTeribCKMM TepMUHan nepeflaeT HBfl RCH, KOTopbifi BK/iKwaeT b ce6s STaxiOH, 
wcnoiibsyeMbiM nyHKTOf/i Aociyna ads HaxQnuxenm MaKCHMaxibHOM ckopocth 3 BO-cxoflHiAei/i 
jiuhhh. rinaHnpOBiA^K 3are!V3 wcnoxib3yer MaKCHMajibHwe ckopoctm, Koropbie B0cx0A«^a« j whmh 
mo>kgt noAAsp>KHBarb AJ'i« Ka>i<Aoro aKTHBHoro noxib30BaTej:bCt<OFO repMUHana, Hro6bi 
nnannpoBarb nepeAany AaHHbix 80CxoAsi.tJ,ew nitHMn b nocxieAyK)iU^x Kaopax flBP, Ckopootm \a 
Apyraa MHCpopwaqHsi HazHa^envw KaHana A^a nonb30BaiejibCKcro repMUHana oipa^aeTca b 
nHcj3opw!ai4MOHHOM sxiSMeHTe, nocnaHHOM no KaHany FCCH. MuHHMaiibHaa 3aAep>KKa we>KAy 
Haxo)i<AeHMeM ckopocth nyi-ncTOM Aocryna w ee «cnonb30BaHneM paBHa npn6nn3MTej!bHO 
OAHOMy KaApy flBP. 

3 . y npaBDeHwe MQmHocTb>o 

YnpaBneHwe MOiAHOCTbK) mg-mqj ncnoribaoBaTbca zs,vm nepeAan b BoexOAaiAefi svah\av\ no 
KaHaxiy RCH (Biviecxo ynpasxieHMH CKopocTbio) p,t\h ycnyr c cpMKCupoBanHOM CKOpocibEO. flna 
ycnyr c cfjMKCupOBaHHOfi CKopocrbio CKopocTb nepeAann cornacyerca npn ycraHOBneHWH Bbiaoea 
ia ocTaeTCfl cpMKCupoBaHHOM b re , H8HMe AxiMrexibHOc™ coeAHHeHUfi. HeKoropbie ycxiyrn c 

0HKCMpOBaHHOM CKOpOCTbfO MOryT aCCOtXHMpOBaTbCS CTpe6033HMeM 0rpaHHH8HH0Pi 

noABMWHOCTM. B sapnaHTS ocy^ecTBxieHMR ynpaBneHne MOiAHOCTbK) peannayeTCH axis 

BOCXOAfiiAePj J1HHHH A^IS npOTHBOASfiCTBHH E10M9X3M MeWAJ/ riOXIbSOBaTeJIbCKHMM TepMMHaJiaMM, 

ho He ncnoxibayeTCfl ixsm HMCxoAam, 6 ^ jihhmm. 

MexaHM3M ynpaBneHna MOSAHOCTbso Mcnonbsyerca axis ynpasneHMa MOu^HOGTbK! nepeAaMM 
BoexoAfli-i^ePi xi w hum Ka>KAoro aKTMBHoro nonb30BarenbCKoro lepwuHaxia, TaK mto OTnoujeHwe 
C/LLi a™ npuHHToro curnaxia b riyHKre Aocryna noAAep>KHBaeTCfi na yposne, Koropbiii 
o6ecneHi4BaeT >Kexiaiexibi-ioe k3H8Ctbo ycxiyrn. 3tot ypoeenb Hacio naabSBaiOT qexieabiM 
0TH0UJ6HM6M C/LU flxia npuHAToro CHfHana, pa6oMeii tohko^ yciaBKoii. flna MoSnnbHoro 
nojibaoBarexibCKoro repMMHana noiepn pacnpocTpaweH^n 6yAyT. BepoarHO, ti3MeHf!TbCfl no 
wepe nepeMeu4eH!^fi stoxo noiibaoBaiexibCKoro TepwMHaxia. MexannaM ynpasxieHna MOiAHOCTbio 
OTcneMMBaeT M3ivieHeHHf] b Kanaxie, rax hto OTHOUjeHwe C/LU b npuHMMaeMOM CMrnane 
noAAep^aaeTCH b6jih3m yciaBKn. 
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MexaHH3M ynpasrseHi^a MOsi^HOCTbio mo>kst 6biTb peann30BaH abymh KOHTypawi-i ynpasneHMs 
MOiuHOCTbro - BHyrrpeHHUM KOHTypowi n BHeiiiHuwi KOHTypow. BHyipeHHwi KOHryp perynnpyer 
MOinHOCTb nepe^ann noji b30Bareji bCKOi o TepMHHana ran, hto OTHOiueHne C/LU a,n» 
npw-MMaeMoro cuma/ia b nyHKTe Aocryna noaaep>KHBaeTC?3 bdjim3m yciaBKn, BneiiiHHii KOHTyp 
peryrinpyerycTaRKyflra peanmamiw KOHKpexHoro ypoBHa cpyHKqwoHnpoBaHna, KOTopbiii mokst 

6blTb Bb!pa>KeH K0J1HH8CTB8HH0 nOCpe^CTBOM KOHKpSTHOM CKOpOCTH K3ApOBb!X 0LUH60K (CKaApO) 

(FER) (nanpwMep, 1% CKaApO), CKopoe™ naKeiHbix osuhOok (CilO), CKOpoc™ 6noK08bix 
oluhook (C50) (8LER), ckopoctm ouju6ok coo6ii4eHwii (COM) (MER) wm K3KoPi-HHc"yAb unoPi 
wepOM. 

<t>m. 1 5 MfiJiKJCTpMpyeT pa6ory BHyrpeHHero ynpaBJieHiw sviOiAHOCTbso a™ nojibSOBaiejibCKoro 
repMMHajia flocne ioro iok noxib30Ba!e/ibCKOMy repwuHany HaananeH KaHan FCH/RCH, nyHKT 
Aociyna oqeHMBaeT OTHOi±ieHne C/LU a^h nptiHaroro curxana b Kanane RCH h cpaBHiiBaer ero c 
ycraBKOii. Ha^anbHaa MosnHOcrb, noAnewamas tfcnonbsoBaHMso nonb30BareribCKMM 
TepMMHanoM, mo>k6t 6biTb HaiiAeHa npn ycxaHOBneHi'!^ Bbssosa m o5bi'-iHO new^T bSjiksm ypoBHs 
MaKCHManbHoiS moiahoctm nepeAann. flra Ka>KAoro KSAPOBoro nHrepBana, ecnn OTHomeHiie C/LU 
Ana npuHaroro cwrHana npeBbiwaer ycrasKy Ha KOHKpembiPi nojio>KMrexibHbiM 3anac & nyHKT 
AOCTyna mo>kst yK333Tb nonb30BaTeribCKOMy TepMMHany CH^3^Tb ero MOLU,HOCTb nepeASHM na 
KOHKpsTHyio BSJii/iHMHy (k npuMepy, 1 aB) b HHCpopMamiOHHOM aneMCHTe FCCH, nocnaHHOM 
3TOMy no^b30BaTexibCKOMy repMMHany. Hao6opoT, ecnw CTHOLueHwe C/LU p,m npwHHToro 
ciirnajia hi^kg, HeM nopor Munycaanac S, nyHKT flocrryna MO>KeT ynaaaTb nonb30BarejibCKOMy 
TepMMHany yBennHHTb wioiAHOCTb nepeAanw Ha KOHKpeTHyio BenwHMHy. Ecm OTHOwenne C/UJ 
Ana npuHsrroro cwrHana Haxo-AMTca b npnewneMbix npeAenax ycrasKM, nyHKT AOCTyna He 6yAer 
3anpaiiinBaTb M3MeHeHM8 b mosahoctm nepeAa^n nonbaoBarejibCKKM TepMMnanoM. MoiAHOCTb 
nepeAa^n BocxoAsiAe^ jimhmh 3aAaerca k3k ypoBeHb HanajibHoii moiahoctm nepeAann nmoc 
cyMMa ecex peryxinpOBOK molahoctm, npMHSTbsx or nyHKia Aocryna. 

Han2uibHa« ycraBKa b nyHicre flocrryna ycraHaBflMBaetCH, hto6w Aocrnsb KOHKperHoro 
yp08H?i cpyHKi^noHnpoBaHnsi. 3ia ycraBKa peryriMpyeTCf? bhsluhmm kohtypqm Ha ochob3hhh 
CKaApO Mil id CflO Ann RCH. K npwiviepy, ec™ sa KOHKpeTHbiw BpeMeHHOM nepnoA ne 
npowcxoA^r KaAPOBux/naKeTHbix olum6ok, ycraBKa Moxcer 6biTb CH«>KeHa na nepsyso senuMMHy 
(Hanpuwep, 0,1 aB). Eciw cpeAHfia CKaApO npesbiujaeTCfi noaBneHneM OAHofi mm oojiee 
KaAPOBbiX/'naKeTHbix oujm6ok, ycraBKa Mower 6b!Tb yBennneHa Ha BTopyio BennnnHy (HanpwMep, 
1 aB). VcrasKa, aanac no rucTepeancy m pa6ora sHeiuHero KOHiypa cooTBercTByer 
KOHKperHOM cxeMe ynpaBJieHHfl MOiAHOCTbto, ncnojibsyewos'i b cucTeMe. 

4. ynp3BrieHi<iecMHxpoHM3aune« 

ynpasneHne CHHxpoHnaansiefi ivio>Ker 6biTb no npenwyiAecTBy wcnoxibsoBaHO b ochob8hhom 
na flBP crpyKrype k3apob, tab HHGxoA«iAa» s^nm w B0GX0A«!Aa« jiuhma cobmbctho ncno;ib3yiOT 
OAHy n ry nacTOTHyx) nojnocy nyreM AynneKCMposaHHK c spersseHHbiM pa3AeneHneM. 
rioribaoBaTejibCKne TepwiMHanbi mop/t pacnonaraTbc?! nosciOAy b cucTewe m, reivi casvibiM, wioryT 
accoMnnpoBaibCfl c pa3xiMHHbiMn 33Aep>KKaMn pacnpocrpaHeHiiH k nyHKTy Aocryna. flj"i« roro 
HToObi MaKCMMH3npoBaTb 3cp0eKTMBHOCTb s BocxoA^^eM HHHMn, c^HxpoHM3aLsi4a nepeAanw 
BoexoA^i-Ueii nwHMM no Kananaw RCH n RACH or Ka>KA,oro nonbaoBarenbCKoro repMHHana 
mokst perynnpoBaTbca, HTo6bi y-snrbiBSTb 33Aep>KKy pacnpocrpaHeH^H. 3to 5yAer aaTew 
rapaHTMposaTb, hto nepeAanw socxoA^tAeii jimhuh or pasnnHHbfx nonb30BaTenbCKnx 
TepMMHa/io- jc\\\m b vhk q aoc vna b KOHKpe hom speweHHOM okh6 m He co3AaK)T noMex 
Apyr APyry b BOCxoA^i-ij,eH jimmhm jiuSo nepeAanaiv! hmcxoah iMew jimhum. 

<t>nr. 1 6 wnnwcTpupyeT npoqecc perynnpoBKM r\nn cwHxpoHH3aL|MM BOCXOAaiAew nunnn 
nojib30BaTenbCKoro TepMMHana. HepBOHaMajibHO noiibsosare.nbCKMM repMUHan nocbinaeT flBfl 
RACH no BoexoA^iAew jiuhmh, Hxo6bi nojiyHMTb Aocryn KCucTeivie. HyHKT AOCTyna nonynaer 
HananbHyK) oqeHKy 33asp>kkm noATBep^eH*?! npnewa (3nE1) (RTD), CBH3aHH0ii c 
nonbsoBaTenbCKMM TepMMHanoM 3j i \\m npnewa MoneT oqeHnsaTbca na 

ocHOBaH^id (1) CKonb3?!iJ4ero Koppen^Topa, wcnojib3yerjsoro b nyHKTe Aocryna p.m onpeAeneHwn 
Havana nepe i i (2) llfl BpeweHHoro kSHTepsaiis, BKntoneHHoro b HBfl, RACH, nocnanHbiw 
noiTbsoBarejibCKHM TepMMHanoM. nyHKT flocrryna saxew BbiH^ejiser HanajTbHoe onepewenne 
CMHxpoHH3ai4nn p,n?\ nojibsoBarenbCKoro TepMnnarsa na ocHoeaHnn HananbHOM oueHKi-i 3nn. 
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HananbHoe onepeweHwe cvmxponmaupn nocbi.naeica Ha noiib30BaTe/ibCKMM TepMUHan nepeA 
ero nepeflaneM no Kanany RCH. HananbHoe onepe>KeHne CMHxpoHW3aLiMM mo>k8t SbiTb nocnano 
b cooGuneHMM no KaHany FCH, b none nHCpopwiaqnoHHoro anefvieHTa KaHana FCCH mm mhwm 
o6pa30M. 

rionb30BaTenbCKnii TepMnnan npwHwwaeT HananbHoe onepeweHHe cnHxpoHH3annw ot nyniaa 
AOCTyna v\ noene ororo Mcnojib3yer sto onepeweHHe CMHxpoHH3am*M Ha scex nocneAysomux 
nepeAanax BQCxoASLnefi jimhmm ksk b Ka^sne RCH, tbk m a KaHsne RACH. Ecjim 
nojibsoBaTenbCKOMyTepMMHariy Ha3HaMaK>Tcn pecypcbi FCH/RCH, ero onepeweHMe 
c^HxpoHHsaqnw M0JK6T perynHposaTbca KOMaHAaww, nocnaHHbiMM nywcroM flocryna b none 
PerynMpoBKa CMHxpoHM3aqMM RCH MHL-popMaqwoHHoro sjien/ieHTa Kanana FCCH. 
rioiibaoBarejibCKMM TepwiMHan 6yAer nocne 3Toro perynnpOBaib cboh nepeAa^M BoexoAsmePi 
nnHMM no KaHany RCH Ha ocHoaaHsw TeKy^ero onepe^eHUH cnHxpoHnaaMUM, KOTopoe paeno 
Ha>-iaribHOMy anepeweHMK) cnnxpOHH3aMHM nnfoc ace perynnpoBKn CMHxpoHHsauKH. nocnaHHbie 
nyHKTOM AOCTyna nonb30BaTenbCKOMy TeprvMHajiy. 

Pa3iiwHHb!e HacTn CMCTewib! BfiBC MBxMBbix m paannnnbie MexoAbi, oniicanHbie 3Aecb, MoryT 
6biTb BormomeHbi paannHHb!MM cpeACTsaMM. Hanpuwiep, o6pa6orica b nyHKre Aocryna w 
no-nbaoBare/ibCKOM repMUHane MOx<eT BonnomaTbCfl b annaparnoM o6ecneHeHnn, nporpaMMHOM 
o5ecneHeHnn um nx conexantM. annapaTHoro Bonnoi-U,eHnq o6pa6orKa mokot 6biTb 
peannsoBana Ha oahom wnw 6onee MHTerpanbHbix cxewax npuKJiaAHOfi opueHTaunn (ASIC), 
qi/ic|3poBbix CHmanbHbix npOLjeccopax (DSP), i^cfjpOBbix airnanbHbix npoqeccopHbix 
ycrpowcTBax (DSPD), nporpaMMnpyeMbtx JiorHsecKHX ycrpoiiCTBax (PLD), nporpaMMnpyewbix 
nonbSOBaTeneM BeHinnbHbix waipuqax (FPGA), npoqeccopax, KOHTponnepax, 
MUKpoKOHTponnepax, MUKponpoueccopax, ppymx aneKTpOHHbix 6noi<ax, paapaGoraHHbix pp» 
BbinojiHeHwa onwcaHHbix 3Aecb cpyHKMMM, mm mx coMeraHUfi. 

flna nporpaiviMHoro BonnoiAeHMa o6pa6oiKa mokbt 6biTb peannsosana MOAynaMM 
(HanpiiMep, nponeAypawii, dpyHKu,mtm h t.a.), KOTopwe BbinorsHssoT onucaHHue 3Aecb cpyHKHMM. 
nporpaMMHbie KOAbi Moryr coxpanfiTbca b 3anoMMHaK)iAeM 6noKe (k npuwepy, naMa™ 732 um 
782 Ha cpnr.7) n BbinonHaTbCs npoueccopcM {k npuMepy KompoririepoM 730 v.m 780), 
3anoMkiHaK>iAttft 5jiok mo>k8t 8biTb peanwaoBaH BHyrpn npcueecopa nnn bh8 npoqeccopa, si b 
3tom cjiynae oh Mower KOMMyHUKarwaHO coeAMHRrbca c npoijeccopoM nepea pa3/inHHbie 

CpeACTBa, K3K H3BeCTH0 B TeXHMKe. 

SaronoBKn BKnroMeHbi ctOAa Ana ccbinKM w Ana npocTOTbi onpeAenenns MecTOH3xo>KAeHna 
HeKOTopbix pasAenoB. 3tm 3aronosKn He npeAHa3H3MeHbi a^?! orpaHMMeHiin o6-bewa onwcannbix 
b hux KOHLienqufi, a 3tm KOHuenqnw Moryr nwexb npuwieHeHne b APyrux pasAenax onucaHnn. 

npeAiiiecTByiOinee onucantie pactcpbiTbix sapnaHTOB ocyiAecTBnei-ina npeAna3HaHeHO p,nn 
oSecneneHMsi bo3mo>khoctm cnequanwcry peaji^308aTb wrw- ncnonb30BaTb Hacrosimee 
^3o6peieHne. Pa3ni^HHbie MOAncpHKaqwn stux BapwaHxos ocyiAecTsneHra Aon»Hbi 6biib 
noHATHbi cneMwanncTaM b a3hhom o5nacTM rexHUiu-s, a ocnoBHbie onpeAeneHHbie 3Aecb 
npi^sHi4i.inbi woryT npuwieHaibCH a Apyrux BapwaHTaws ocyuiecTBrieHtm 6ea otxoa3 ot cymHOCTM v\ 
o6teMa n3o6peTeHMfl. TaKMM o6pa30M, Hacxo^iuee n3o6pexeHne He npeAHa3Ha«HeH0 
orpaHUMeHun noKa3aHHbiMM 3Aecb BapManTawn ocytAecTBrieHHa, ho aoh>kho coorBercTBOBaTb 
caMOMy Lus-ipoKOMy o6i>eMy, comscyroiAeiviycs c pacKpbiTbi^n npuHUiinaMii m HOBb!M!/i 

npH3HaK3MI4. 

Oopwyna MSODpereHna 

1 - Cnoco6 nepeAann uncpopMaqnH curnannsaqnn b cwcreMe 6ecnpoBOAHOw gbksw c 
MHO>xecTBOM bxoaob m MHO>KecTBOP/ BbixoAOB (MIMO), coAep^aiAwfi nepeflany MHCpopMaqMsi 
CMrHanw3amin p,i~m nepsoro Ha6opa m. no MeHbiuefs tviepe, OAHoro noribsosareribCKoro 
TepMMHana c nepsow CKopocTbfo nepeAanw no nepeowy noAKanany npsMoro Kanana 
ynpaBneHwa m nepc i , *i\\au\*-A cv^-.an-A'.hi^.-A f,, 1 -^ Bioporo na8opa M3, no MeHbiuePs 
wepe, OAHoro noribsoBarenbCKora xepwHHana co btopoh CKopocrbH3 nepeAann no BTOpOMy 
noAKaHany npaivioro Kanana ynpasrieHwa, npmeM BTopaa CKopocTb nepeAa*Hn Bbisue, mom nepsaa 
CKopocTb nepeAann, npw stom btopom noAKanari nepeAafOT nocne nepeoro noAKanajia. 

2. Cnoco6 no n.1, AononHnrenbHO coAep^atAnii nepeAany MHtpopMaqn^ cwrHanMsauMM n,n?t 
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Tpeibero na6opa m, no wieHbujew Mepe, OAHoro nonbaosaTenbCKoro TepMi-iHana c ipeibew 
CKopocTbio nepeAa'-iw no ipeibeMy noflKaHany np^Moro Kanana ynpaBneHna, npsmeM rpeibn 
CKopocTb nepeAanw Bbsiue, ^ew BTopas CKOpoerb nepeAann, npn 3iom rperww noAKanaxj 
nepeAasoi nocne BToporo noAKaHana, 

3. Cnoco6 no n.1 ; b kotopom nepBbin noAKanan yKasbfsaei, nepeAaKrr nw BTopoii noAKaHan 
b TeKymeM Kaflpe. 

4. YcrpoMCTBO nepeaaMM b cucreMe 6ecnpoBOAHOM csmtA c MHomeciBOivi bxoaob m 
iviHo^ecTBOM BbixoAos (MIMO), coAep>KasAee: 

npoueccop AaHHbix nepeAanH, npeAHa3HaHeHHb!H Ans o6pa6oTKM MHCpopwaqnw 
curHannaaqnw a™ nepsoro na6opa K3, no weHbiueii Mepe, OAHoro nonb30Bare.nbc.Koro 
repwuHajia Ha ochobb nepBofi ckopoctm nepeAanii, u 

o6pa6oTKH MHtpopwiaqnn OAmanmsi^ Ann Bioporo naoopa H3, no MeHbtueP! Mepe, Oflnoro 
nonbsoBarenbCKoro repMUHana Ha ocHOse Biopoii ckopoctm nepeAasw, KOiopaa Bbiiiie, hbm 
nepsas CKopocTb nepeAann; w 

nepeAatomwiS 6jiok. npeAHa3H3HeHHbsii a™ 

nepeAaMM o8pa6oraHHoii nHCpopMai^tw nnaHnposaHHH jinx nepBoro HaGopa 
noJib30BaTeribCKMX TepMwnanoB no nepBOwy noAKana/iy npaMoro Kanana ynpasnenna m 

nepeAann o6pa6oTaHHo£i wncpopMamin nnanKpoBaHns Ana Bioporo Ha6opa 
nonb30BaTe.nbCKwx TepMnnanoB no BTopowy noAKanany npsiMoro KaHana ynpasneH^fi, npi/weM 
BiopoPi noAKanan nepeAaerca nocne nepsoro noAKai-iana. 

5. YcTpoficTBO no n.4, b kotopom npoueccop AaHHbix nepeAanw AononHmenbHO 
ooacneHMBaeT o6pa5oTKy MHCpopMauiw OAmamsamn a™ Tpeibero HaSopa M3, no wieHbLueCi 
Mepe, OAHoro nonbaoBarenbCKoro repwunana Ha OGHOse ipeibea CKopocrw nepeAann, Koropaa 
Bbiiiie, msm sropaa CKopocTb nepeAaMH, npmew »epeAaHDiA^i?i 6noK AononHmenbHO 
ooecnennsaeT nepaAany o5pa6ciaHHOK nHcjxspMaqt'iH cnrHann3ai4nn An?! Tpeibero Ha5opa 
nonb30BaTenbCKMX repMMHanoB no rpeTbewy noAKaHany npaMoro Kanana ynpaeneHun, npw-ieM 
vperwM noA«aHan nepeAaerca nocne sroporo noAKaHana. 

8. YcTpot-iCTso no n.4, b kotopom nepebis-i noAiOHan yKa3bisaeT, nepeAaeies nw Biopo£i 
noAKaHan b TeKymeM Kaflpe. 

7. ycrpoi^crso nepeAann s cmveue SeenpoBOAHoS cbs3m g MHO^ecrsoM 
bxoaob m mhokgctbcm BbixoAOB (MIMO), C0Aep>Kau4ee: 

cpeACTBO A-na nepeA3Hn MHCpopMaqiw cnrHann3ai.(nn p,im nepBoro Ha6opa m, no weHbLueii 
Mepe, OAHoro nonbaoeaTenbCKoro repMUHana c nepBofi CKopocTbio nepeAa'-in no nepBowy 
noAKanany npaivioro Kanana ynpaaneHt-ifi; n 

cpeACTBO Rnn nepeAaHM ni-ic|3op!viai4MH cnrHanH3at4Hi^ a^« eroporo Ha5opa M3, no MeHbLiie^i 
Mepe, OAHoro nonb30BarenbCKoro repivu-iHana co stopom CKopocTbio nepeAa^ no eropoMy 
noAKanany npaMoro Kanana ynpasneHwa, npt-mew eiopaa CKopocTb nepeAa'-w Bbiiue, new nepsas^ 
CKopocTb nepeAanH, npw 3tom sropow noAKanan nepeAaereH nocne nepsoro noAKaHana. 

8. YcTpoMCTBO no n,7, AononHMTenbHO coAepsKatnee cpeacTBO p,nn nepenaw nHc|)opMat4nn 
cnrHann3ai4MM Ana Tpeibero Ha5opa M3, no wieHbujefi iwepe, OAHoro nonbsoBarenbCKoro 
repMMHana c rpeTbeti CKOpocrbK? nepeAann no i i erbeiwy noAKaHany npsworo Kanana 
ynpasneHH^, npiinewt ipeiba CKopocTb nepeAann Bbiiue, ^eu BTopaa CKopocib nepeAann, npn 
stom TpeiwM noAKanan nepeAaeica nocne Bioporo noAKaHana. 

9. YcipoPiCTBO no n.7, b kotopom nepsbifi noAKaHan yKasbisaei, nepeAaerca nv\ Biopow 
noAKanan b reKysAew KaApe. 

10. Cnoco6 np^eivia nHCpopMai^nn cnrHa.nid3aqnii b nonbsosaTenbCKOM repMUHane b oiciewie 

SeCnpOBOAHOM CBA3M C MHO>KeCTBOM BXOAOB H MHOKOCTBOM BbiXOA^^ ' ^i^aiLj,iW 

npneM MHCpopwiaqnn cvuHanmamv., nocnaHHOM c nepsofi CKopocibKs no nepBOMy noAKaHany 
npnMoro Kanana ynpasneHna; w ecnw MHCpopMauMK cumannsaqnn Ana nonbaosaTenbCKoro 
TepMnnana He nonyHeHa nepsoro noAKanana, npneM MHtpopMaui-in cwrHann3aqMn, nocnaHHoCi 
co BTopow CKopocibK) no BTOpowy noAKaHany npsworo KaHana ynpaBneHna, npuneM sropaa 
CKopocTb nepeAann Bbiuje, nefvi nepsaa CKopocTb nepeAanw, npn stom Biopon noAKanan 
nocbinaeicyi nocne nepeoro noAKanana. 

1 1 . Cnoco6 no n.1Q, b KOiopOM, ecnw ^HCpopwaqtia CMrHanw3auw!,i p,nn nonb30BarenbCKoro 
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TepMMHana He nony^ena m BToporo riOAKanana, npwHUMaKti wHCpopMaqwfO cnrHanM3ai4MM, 
nocnannyK) c Tperbeft CKopocTbK) no TpeibeMy noAKainany npsnworo Kanarsa ynpaBfieHra, npii«eM 
rpeibH CKOpocib nepeAanw sbisne, new Biapaa CKOpocib nepeAann, npn 3tom rpeiMii noAKaHan 
nocbmaeica nocne Bioporo noAKaHana. 

12. Cnocoo no n.10, AononHmenbHO coAepwaiAHK npeKpamenwe o6pa6o~Kn npyiMoro K8Hana 
ynpaBJieHws sipn o6Hapy>KeHn^ c6oa a<sv,Qn,v\pQ&&H\A& Ana noAKaHana npaworo KaHana 
ynpaBJieHna, 

13. YcTpowcTBo npweivia b cucTeivse 6ecnpoBQAHofi csmvi c mho^bctbom bxoaob h 
MHO>KecTBOM BbixoAOB (MI MO), coAep^aiqee: npoqeccop AaHHbix np^ewa, npeAHa3Ha4eHHbifi 
Ana npneMa WHCpopMaqnw CHmanwaaMMw, noc/iaHHOM c nepBOM CKopocTbK) nepeAanw no 
nepBOMy noAKanany npHMoro KaHana ynpaeneHwa, m earn nHCpopMaqua CfimaiiMsaqiw n,nn 
ycTpoiicxBa He nonyseHa H3 nepsoro noAKaHana, npueMa HHC^opMaqnn cnrHann3aqnn, 
nocnaHHOw co btopom CKopocibto no BTopowy noAKaHany npHMoro KaHana ynpaeneHna, npuneM 
Biopaa CKopocTb nepeAann Bbiiiie, new nepBaa CKopocTb nepeAami, npii stom btopom noAKaHan 
nocbmaeTca nocne nepsoro noAKanana; h Komponnep, npeAna3HaHeHHbiM p.m ynpaBneHwa 
o5pa8oTKofi a™ nepsoro m Bioporo noAKaHanoB. 

14. ycrpowcTBO no n.13, b kotopom npoqeccop ashhux npneMa AononHmenbHO 
o5ecneHnsaeT, ecnn nHcpopwaqH^ cumannsaqnn a^s ycipowcTBa He nonyneHa H3 BToporo 
noAKaHana, npweM HHCpopMaqnn CMrnann3aqnM, nocnaHHOM CTpeTbew CKopocrbio no ipeibewy 
noAKanany npswioro KaHana ynpasfseHMff, npwneM rperbn CKOpocib nepeAanw BbiLue, new Biopaa 
CKopoci b nepeAann, npw 3tqm vperuM noAKaHan nocbmaeTca nocne Bioporo noA«aHaxia. 

15. YcipoPicTBO no n,13, b kotopom KGHiponnep AonoriHkiienbHO ooecneHMBaei npeKpameHwe 
o6pa6oTKM npHMoro Kanana ynpaBneHtia npn oGHapy^ennn c6oh AeKOAHpoBaHwa p,n» 
noAKanana npaworo KaHana ynpaBneHna. 

16. YcTpoficTBO npneivia b CMCTewe 6ecnposoAHOM cbh3m c mhokbctbom bxoaob m 
MHO>KecTBOM BbixoAOB (MIMO), coAepwamee: 

cpeACTBO arm npneMa MHCpopwaqmi cnrHann3aqnn, nocnanHoii c nepsoPf CKopocTbio 
nepefla^i/i no nepBOMy noAKaHany npaNioro KaHana ynpaBneHws; w 

cpeACTBO axis npweiwa MHCpopwiaqwn curaanHsaqHK, nocnaHHoPi co BTopoft CKopocrrbto no 
BiopOMy noAKaHany npaworo KaHana ynpaeneHMH. ecm MHCpopMaqua cwHmmauyM axi« 
ycTpoMCTBa hg nonyneHa nepsoro noAKana/ia, npwneM BTopas CKOpocib nepeAanw Bbiiiie, 
neM nepsaa CKOpocib nepeAann, npn 3tom BTopoii noAKanaji nocbinaeTcn nocne nepBoro 
noAKaHana. 

17. YcTpoficTBO no n.16, AononmiTenbHO coAep>KatAee cpsactbo fym npwewa MHCpopMaunn 
curHannaaMMM, nocnai-iHOfi c ipeTbefi CKopocTbK) no Tpeiberviy noAKanany npaivioro Kanana 
ynpasjieHHfl, ecnw nHC^opMauMs cwrHarsnsaqiin ppa ycTpowciBa ho nonyMeHa Bioporo 
noAKanana, npMMew ipeiba CKopocTb nepeAa^ Bbiuje, new Biopas CKopocib nepeAani/i, npw 
3tom TpeTufi noAKaHan nocbmaeTca nocne Bioporo noAKanana. 

18. YcipoPiciBO no n.16. AonojiHiiieribHO coAep>KaLi4ee cpeACTBO p,nn npeKpameHkia 
o6pa6oTKH npHMoro Kanana ynpaBfienns npn 06 h a py>Ke h h h c6oa ASKOAnpoBaHMa a™ 
noAKaHana npnMoro Kanaxia ynpasneHnss. 
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